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Pig-. 1.—Home-Made Sharpening Strop. Fig. 1 A.—End View of Sharpening Strop, showing Construction. Fig. 2.—Lift in Heel with Worn Part (") cut 
away. Fig. 3.—Shoe as it appears after removal of Old Sole and grooved at A for Junction of New Sole. Fig. 4.—Shoe with New Sole fitted on, 
overlapping Groove at A. Fig. 5.—Shoe with New Sole well fitted into Groove at A. Fig. 6.—Shoe, showing Solid Junction between Old and New 
Soles at A before Riveting. Fig. 7. -Mode of Pricking Sole for Insertion of Rivets. Fig. 8.—Position of Shoe for paning down Sole, as shown from 
A to B. Fig. 9.—Enlarged Sketch to show how Paning is done. Fig. 10.—Top Piece on HeeL 


BOOT AND SHOE REPAIRING. 

BY WILLIAM GREENFIELD. 

Soling and Heeling. 

Introduction—Comparative Cost of Leather- 
Grindery, etc.—The Sharpening Strop- 
Treatment of Leather — Preparing the 
Boots —Soling —Heeling —Price List of 
Tools, etc. 

rN bringing these and the following articles 
under the notice of the readers of Work, I 
ilo not think I am far wrong when I say 
there are a great many skilled workmen, of 
various trades, who read the many very 
interesting articles that arc given us simply 
to gain an universal knowledge, as they do 


not touch their own particular trade farther 
than suggesting an idea or two, and there¬ 
fore (although very edifying) they get but 
the theory, as they cannot experiment upon 
them, for want of spare cash as means to 
provide themselves with tools, materials, 
etc. But this can form no excuse for not 
putting these articles on Boot and Shoe 
.Repairing into practice, for there are not 
many tools needed to start with, and leather 
can be bought in small quantities, and all 
the necessary grindery (rivets, brads, pegs, 
wax, hemp, paste, etc., etc.) can be bought, 
not only in small quantities, but at a very 
low rate ; and last, but certainly not least, 
that which you are about to produce is a 
very great necessity, and if you do not do it 


ourself, you must pay to have it done; for 
oots and shoes are not only a luxury, but 
a necessity. Therefore, if a man makes this 
trade a study as an amateur, he at once 
increases his income—at least, equivalent to 
it; for shoe leather is like rent—to keep 
yourself dry and free from exposure. It is 
a continual outlay, and thus makes a dimi¬ 
nution in your wages, which is often keenly 
felt if you have a family. 

Now, this expense can be obviated by any 
man of ordinary ability, and he can save 
himself a considerable item of enforced 
expense. 

For, in the first place, suppose your 
boots want soling and heeling, the cheapest 
you can get them done, for is 2s. G*d., 
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gentlemen’s ; and then they are done in a 
very inferior manner, and foreign leather 
nearly always used—not but what there are 
good tannages and parts in foreign stuff. 
Tint this class of repairer only uses what 
are called first-cuts (the neck end of the 
butt), which is the lightest leather, both 
in substance and weight, and consequently 
the cheapest. Well, a pair of soles of this 
kind only cost about 4d. or 5d., the top- 
pieces (heel-pieces) 1 *d. or 2 d.; so really 
the leather does not cost more than 7d. at 
the outside ; so if they do not last long in 
wear, it is not to be wondered at. Besides, 
they are often put on so badly, and with 
such long rivets, that you cannot get the 
sole off again without pulling them all to 
pieces. But if you do them yourself, and 
take pains with them, you are sure to get 
enough wear out of them to well recompense 
you for the time and money you have spent 
upon them. 

Now, if you are going to sole and heel a 
pair of boots, a pair of soles of English 
tannage will cost from 9d., and top-pieces 
from 3d. ; iron rivets, £ lb., Ud. (you can 
buy a halfpennyworth): h in. is a very useful 
size ; sancl-paper, 1 sheet, size 1£, cost £d., 
and ink, -Jd. Then you have about Is. 4d. 
left towards tools, and a better sole you 
would not have got, at a good many shops, 
had you paid 3s. Gd. 

Most important in tools, and most needed, 
are an iron foot, a hammer, knife, nippers, 
lazing iron, and rasp (a price list of wnicli 
will give later on). This stipulation of 
tools is, of course, not sufficient to turn 
work out properly. But my aim is to say 
the lleast quantity possible, so that the first 
four or five jobs shall cost no more than if 
you had taken them to an ordinary repairer 
to have them done. Perhaps it is well to 
mention here that heeling, underlaying 
(that is, pieces under the soles), is better to 
start upon than soling and heeling through¬ 
out ; as by this means you will gradually 
get the use of the tools, and your hand in 
for harder tasks. 

Say, for instance, your boots want the 
heels set up on one side only, and the soles 
want a piece under the side, or toe-piece. 
This is often the case, and you can do a job 
like this with very few tools. But, of course, 
always buy a tool if you want it, and can 
afford it; and always try and do the work 
as well as you can, for it is work that, if you 
do take pains with, you wijl soon see you 
are making progress. As it is work that 
has come under every man’s notice (when he 
has had to pay for it), he has some idea how 
it should look when finished. 

One indispensable tool is a sharpening 
strop. You can buy one, which is generally 
a piece of square wood, solid, about 16 iu. 
long, shaped at one end for about 4 in. to 
form the handle, or you can make one out 
of any piece of wood yourself. But while 
you are about it, you may as well make a 
good and useful one, in this way. Take 
four pieces of wood, -} in. thick, 12 in. long, 
and about lj in. wide: place them together 
in a square, as A, A, a, a, Fig. 1a, and screw 
them together as B, b, b, b, Fig. 1a. Then 
cut a square piece, as c, and fix it in with 
two French nails at each side, as d, d, Fig. 
1a. Then have a square piece, the same 
substance, about 6 in. long, and shape it for 
the handle, as a, Fig. 1, leaving about 2 in. 
square, to form a stopper for the square 
case, which you will always find very handy 
to keep your spare awls in, and also broken 
awls, the use of which I will explain later 
on. It is also very good to keep your sharp 
knife in, for if left with other tools, it gets 


blunt, and when you pick one tool up, you 
are apt to cut your hand if the knife is close 
to it. 

When you have got it completed, as Fig. 
1 , paste a piece of leather on one side, and 
on the other three sides paste emery-cloth, 
sizes 1£, 1 , and ff. For a fine edge to the 
knife use the ff, and dip the blade of the 
knife in water, and finish on the leather 
side. In sharpening a knife, always hold 
the blade quite flat on the sharpener, or you 
will get a round edge to it, and make it 
very hard to use. 

Now, paste is very often wanted. You 
can get a halfpennyworth at any grindery 
shop. But then some of it is sure to be 
wasted, as it so soon gets dry. So the best way 
is to get a little rve-flour—a table-spoonful 
put into a jar, with a little boiling water on 
it, and well stirred, is economical, and you 
can always have paste in a few minutes. 

Well, now you have leather and tools, 
we will start work. The chair you sit on 
wants to be cut down, if an ordinary chair, 
to about 14 in. ; or anything that height 
will do. Your tools, for the time, can be 
put on the floor, or on the box you keep 
them in (later on I will describe the way 
to make a shoemaker’s bench). But now 
we will sole and heel a pair of boots. We 
will suppose them to be riveted or machine- 
sewn, and the new soles to be riveted on; 
or, if hand-sewn, they must be clumpetb(a 
new sole on top of the old one), though I 
hope you will soon be able to sew a pair of 
soles on, and then they need not be clumped. 
Then, first of all, dip the boots into water 
—the soles and heels only—and hold them 
in for a few minutes; then let them get dry 
a little, so as to let them be just mellow. 
The leather must be put in water, and let 
get thoroughly wet through : take it out, 
and let it get nearly dry—not by the fire, if 
you can help it. If you do, do not put it 
close. Then rasp off all flesh (a rough 
flaky stuff on the back); then put the lap 
iron (a laundress’s iron with the handle off) 
on your thighs, just above your knees, put 
the leather on it, grain side down, and 
hammer it well out even and gently, com¬ 
mencing from the centre. This makes the 
fibrous tissues more dense, and makes it 
more resistive of wear, and also more im¬ 
pervious to dampness and water in wear. 
But while your leather dries, take off the 
old top-pieces that are worn, and if the lifts 
are worn, cut or saw them through the 
centre, and take away that portion that is 
worn (as a , Fig. 2). This can then be re¬ 
placed by a piece of new leather, which 
need not be of the best quality. There are 
other forms of building up heels, which I 
will explain as we make progress. 

Now take off the old sole. This should 
be cut off to within about £ in. from where 
the new sole is coming down to. You can 
then mark it off at the exact distance or length 
that you are going to have the sole, and then 
start to skive it off from this mark in a 
tapered form to where you have cut it off 
Then take your knife, and from the line 
scoop it out evenly, until you get about one- 
third of the way through (as a, in Fig. 3). 
Then tap it down lightly, right across where 
you have hollowed it out; this should be 
done with the pane end of the hammer. 
This hardens it to receive the pegs or 
rivets, and gives an extra drop to receive 
the new sole without weakening the old 
leather. Where the sole is going to be 
spliced to this part of the waist of the boot 
it must be skived, but not too thin, and 
this is best on the flesh side for light work, 
and on the grain side for heavier work. 


Then slightly paste the groove in the^old 
leather, and the new sole also, where it has 
been skived ; this tends to make the graft, 
nice and firm when finished. 

It is well to mention here, perhaps, that 
it is all important to properly work the 
leather before using—that is, wetting, flesh¬ 
ing, drying, and hammering, as explained 
above. 

Then place the boot or shoe on an iron 
foot. The sole should be put on (the skived 
end) to overlap the groove about 4 in (as a, 
in Fig. 4), which, wnen riveted, should be 
well into the groove (as shown at a, Fig. 5). 
If the graft is well done, it will have the 
end of the new sole sticking up above the 
old leather. This must be pared off neatly 
with the waist, then paned and rasped off ; 
and if these details are carried out, you will 
not only have a neat, but a permanently 
solid seam (as a. Fig. 6). 

Now, before putting the rivets in, pare up 
the sole, but not too close—leave a small 
margin all round. About f in. from the 
edge, draw a line all round with a pair 
of compasses; if you have not a pair* 
hold a pencil between the thumb and 
finger, placing the second finger against the 
edge of the sole, which will answer the 
purpose. Then with an awl prick all 
round the sole, on the line, small holes to 
receive the rivets. The best way is to put 
them close where the most wear comes— 
that is, generally, at the toe and outside- 
joint. Where it is best to use iron, and 
elsewhere brass, rivets, Fig. 7 shows about 
the form in which they should be put in. 

Then, again, trim up the edge with the 
knife, being very careful not to cut the tops; 
then damp the edge, and pane it all round wit h 
the pane end of the hammer. This should 
be done with the shoe on the knees, with 
the heel towards you and the edge of the 
sole upwards, as shown in Fig. 8, and paned 
as shown at a b, same figure, commencing at 
a, and going right round the sole. This, 
paning process is important, as it hardens 
the edge, tends to make it hollow, a,nd 
prepares it to receive the next tool, which 
is the rasp. Fig. 9 shows the toe end of a 
shoe, and shows how this paning should be 
done to pane the new and old leather 
together, and keep the edge hollow (as at 
a, Fig. 9). Then let it dry, while you pro¬ 
ceed with the rest. If you have had to 
repair the lifts (which you ought not to do, 
for when you repair your own boots, never 
let the heels go more than just through the 
top-piece : then you keep the heels in shape), 
in putting the pieces on, do not let the nails 
be too near the edge, or, when you put on 
the top-piece, one set of nails will come in 
contact with the other, and produce very 
unpleasant results. When, you build the 
heel up, ready for the top-piece, it is well to 
make that side where the most wear is just a 
little higher—it tends to make you wear 
more even. Then tack your top-piece on, 
putting a nail at a and one at B (Fig. 10), 
and round it up with the knife, leaving a 
little on all round, more particularly the 
part that is to receive the most nails, as 
shown by the dotted line,. Fig. 10. The 
rivets should then be put in, as c, c, but 
first mark it round and hole it, as you did 
for the soles, then pare and pane, as described 
above; then the edges of the soles and heels 
should be rasped, then buffed with a buff- 
knife (or scraper, as it is also called). This tool 
can be made with about 3 in. of old stay busk; 
the way to make and sharpen it is very 
well described in Work, No. 24, YoL I., pages 
372 and 373, in an article on the Scraper, 
by A Cabinet-Maker. Such a tool can be 
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bought, but it is seldom ready for use, so 
you might as well make one right out; a 


l j sana-paper. inentne tops or tne sore 
and heel can be filed with the file side of 
the rasp, to make the heads of the rivets 
smooth and even with the sole ; then buff 
off the grain of the leather with the scraper, 
and sand-paper it all over. This is called a 
rough bottom, and all that is needed for 
own work. Now you can rub just a little 
paste on the edges with a piece of rag, and 
ink the edges and the waist (American ink 
is best). This you let get just dry, then 
iron them up with the glazing-iron. The 
iron must not be very hot; its proper heat 
can be told in this way—that is, if it is put 
into water, by it only being hot enough 
for it to just cause a frizzle. A forepart 
iron should be used for the soles, but the 
glazer will do for the trial. This ironing 
process gives a nice gloss, which is increased 
and made more permanent by ironing a 
second time, at the same time ironing on a 
thin coat of heel-ball, which can be rubbed 
off smooth with a piece of old cloth, which 
will leave a brilliant polish. 

But before I leave this, our first job of 
soling and heeling, I must tell you I always 
want you to bear in mind the following : 
that you can finish any job in repairing 
much better if you have a last inside; and 
that paning, rasping, buffing—in fact, all 
finishing—should be commenced from a for 
the soles (Fig. 8), and from b (Fig. 6) for 
the heels, the only exception being in using 
the knife, the action of which is just the 
reverse in both cases ; that you should get 
as many tools as you can, but not till you 
want them, and always use them for their 
proper purposes ; and last, that I shall 
always try and be as explicit as possible 
in describing the terms, tools, and means, 
so as not to lead the student into any 
mystery that will cause him to lose his 
patience. 

I may briefly state that an iron foot may 
be bought at ljd. per lb., and a handle for 
6d.; or a Paragon foot (Blakev's) may be 
purchased for Is. A shoemaker's knife 
costs 2*d.; a* hammer, 6d.; nippers, 5£d.; 
glazing-iron, 6d. ; and a forepart iron, 8d. 
These may be obtained at any grindery 
shop ; but if any reader is unable to find, 
or pay a visit to, any such shop, he may get 
the tools named, and any others commonly 
used in the trade, at Fenton's, 1 and 3, 
Mortimer Street, London, W. 


ARTISTIC LITHOGRAPHY. 

BY MISS ADA J. ABRAHAM. 

Tracers—Scrapers and Engravers—Pointers 
and Gravers—Snake-Stone—Pumice-Stone 
—Tracing Papers—Diaphanie—Key-Stone 
—How to Use the Pen—Gelatine — Red 
Transfer Paper — Nitric Acid — Etching 
—Gum for Preparing Acid—Acetic Acid 
—Benzoline. 

Tracers are best made of small round 
pieces of steel, about as thick as the lead 
of an ordinary pencil, and about lj in. in 
length, fixed in a wooden holder, and 
pointed just sharp enough not to scratch 
or tear the tracing. A hard lead pencil 
may bo sometimes used, but the point wears 
thick and does not make such a clean line. 

Scrapers and engravers are steel knives 
thick in the centre, bevelled off on either 
Bide, and made very sharp at the edges, 
lhey are of various sizes, and used for 


cutting lines on the stone, or making cor¬ 
rections, etc. A sharp penknife is some¬ 
times useful if handled with discretion. 

Pointers and gravers are round or square 
pieces of steel, fixed in wood like a lead 
pencil, and sharpened to a very fine point 
or a flat surface. Should the student require 
one finer than can be bought, he could take 
an ordinary tailor's needle, fix it in a wooden 
handle with sealing-wax, and sharpen the 

E oint to the size required. It is well to 
ave various sizes for different kinds of 
work, and a hone or oil-stone should be 
kept for the purpose of sharpening pen¬ 
knives, pointers, etc. Of course everyone 
will know that this cannot be used without 
a little common oil. 

A small stick of water of Ayr, or snake- 
stone, should be kept for the purpose of 
repolishing any small portion of the stone 
without going to the printer ; this must be 
used with water, and the stone rinsed well 
afterwards with a clean sponge and water. 

A piece of prepared pumice-stone will 
answer the same purpose as snake-stone, 
and has the advantage that it need not be 
used with water, simply scraping it clean 
with a knife ; but it is better to use snake- 
stone when the water would not interfere 
with the drawing. 

The artist must always bear in mind never 
to work on the stone while it is wet, or the 
damp surface will cause the water from the 
ink to spread, and so destroy its properties. 
Should the breath of the artist go on the 
stone it would have the same effect; thus 
he should protect the drawing by holding 
a sheet of paper or a protector before the 
mouth if he is obliged to look very closely 
at his work.. 

Various kinds of tracing papers are used 
in lithography; first the ordinary kind, 
which can be drawn on with an H or HH 
pencil, ordinary writing, or lithographic ink, 
a good clear pencil line being about the best. 

French vegetal tracing paper is much 
clearer than the ordinary kind, but having 
a shiny surface will not take the pencil 
readily. Lithographic pens and ordinary 
writing ink make very good tracings on this 
paper. 

Then there is a s 


specially prepared trans- 
d diaphanie, used for 


parent paper called diaphanie, used for 
tracing drawings for colour work, or where 
more than one impression or tracing of the 
same sketch is required to be taken. 

For instance, a drawing containing half a 
dozen different colours would necessitate 
half a dozen different stones, therefore six 
different tracings would be necessary; but it 
being impossible to make so many exactly 
similar tracings, the artist makes one on the 
above paper in lithographic ink, and then 
hands it over to the printer. This tracing 
the printer transfers to a stone called the 
key-stone, from which he prints as many 
different impressions as there are colours in 
the drawing—in the above instance six— 
and transfers them to the different stones, 
using red chalk in the place of ink, thus 
obtaining six perfectly similar red impres¬ 
sions from the one original. 

It is difficult to know where to draw the 
line between the artist's and the printer’s 
work ; but it is absolutely necessary that 
the former should know a little of the sub¬ 
sequent treatment his work undergoes after 
it leaves his hands, and also that he should 
thoroughly understand and appreciate the 
different purposes for which any point con¬ 
nected with the drawing is required. 

Care must be used in making the above 
tracing to do so on the prepared side of 
the paper ; and this is important, insomuch 


that unnecessary delay may be caused by 
carelessness in this respect, in having the 
entire tracing to redraw. The prepared side 
is found by slightly wetting the finger and 
thumb, and pressing a corner of the paper 
between them ; then whichever holds most 
firmly to the paper will be the right side on 
which to make the tracing. As a rule, the 
maker's name reads correctly on the wrong 
side, but the student will understand that 
this should in no instance be depended 
upon. 

The above papers must not be confounded 
with the prepared papers previously alluded 
to, as they are only suitable for making 
tracings on, whereas finished drawings and 
writings can be made on the former. 

Gelatine is also a very clear substance on 
which to make tracings or engravings, lint 
more suitable for the graver than the pen. 
When the tracing is required to be engraved, 
as in the case of fine work, the lines should 
be cut cleanly out with a fine pointer—not 
too deep, but just sufficiently so to take a 
piece out of the gelatine, which will eventu¬ 
ally be filled with ink and transferred to 
stone. It would not be of any use merely 
to scratch the surface, as it would not then 
hold the ink j and care should be taken to 
brush the pieces cut out cleanly away, or 
they will smear the lines. 

When the pen is used it should be allowed 
to glide over the surface, and not dug into 
the gelatine. This applies as well to 
diaphanie paper, for if pressed in the sur¬ 
face the pen is likely to take the preparation 
or coating off from the paper, and will not 
make a clear line, which is so necessary to 
produce a good tracing ; and whilst on this 
subject, the student will do well to remem¬ 
ber that a little extra time spent over the 
tracing will save him double, nay treble, 
the labour in finding out the different parts 
of the drawing, especially in colouiMyork 
when it comes to be reversed on stone. 

Although gelatine is so very clear, still 
the artist will find that for all ordinary work 
diaphanie paper will serve his purpose the 
best; and if gelatine is necessary for some 
fine and intricate kinds of work, it may be 
more worth his while to draw the tracing 
with the pen than to spend time practising 
with the graver, though of course it would 
be as well that he should know this, as 
well as every branch appertaining to litho¬ 
graphic drawing and engraving. It would 
be impossible to give details of all the 
different branches of lithography, which at 
times apply as mucli to the artist as the 
printer; therefore these subjects in future 
will only be mentioned so far as they are 
necessary for the furtherance of the litho¬ 
graphic student's work, in the reproduction 
from an original sketch or design on stone. 

Red transfer paper is required for laying 
down the tracings already made on to the 
stone when it is only required to be drawn 
in one colour. 

. To make this paper, take a sheet of white 
tissue paper, and rub powdered red chalk 
upon it with the palm of the hand, putting 
it on with a circular motion, so as not to 
make holes in the paper, and also laying it 
on as evenly as possible, lied chalk is pre¬ 
ferable to black, as the drawing being in the 
latter colour, the outline or tracing is more 
easily distinguished from it. Should there 
be too much chalk on the paper, flick the 
back of it with the finger and thumb ; this 
will remove the superfluous chalk without 
taking more off than is necessary. One 
sheet of this paper will last a considerable 
time, and is preferable to that which is 
bought. 
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Nitric acid is necessary for etching stones, 
and should always be kept in a glass- 
stoppered bottle, and marked poison. It 
is much better to buy small quantities at a 
time, as it evaporates and loses its strength. 

Etching here must not be understood to 
mean the same as etching on copper, steel, 
etc., as it has quite the opposite effect on 
the .stone ; and it is really a mistake to so 
call it, but as it has become a trade ex¬ 
pression it must be let stand. 

After the drawing has been made the 
stone is required to be etched, otherwise 
subjected to a wash of nitric acid, diluted 
with gum, which eats into the stone every¬ 
where excepting in those parts where the 
drawing has protected it. No matter how 
line a line or dot is made with the litho¬ 
graphic ink it will still preserve the stone 
from the effects of the acid; thus when 
etching on copper is spoken of it is under¬ 
stood that the drawing is eaten out of it, 
whilst in the above instance the stone is 
eaten away in every part excepting where 
the drawing has been made, which is thus 
raised above the level of the stone to a 
degree imperceptible to the eye. 

To prepare the acid for etching the stone, 
place a small quantity of gum arabic (and 
please use the best) in a glass jar, and pour hot 
water over it, letting it dissolve ; this should 
be made at least a day before it is required 
for use, and only small quantities made at a 
time, as it will not keep good any length of 
time, especially in warm weather, and nothing 
would be so detrimental as to use sour 
gum, which would eventually turn the stone 
mouldy and damp, thus spoiling the work. 

The gum should be made just thin enough 
to allow it to pass through a fine strainer 
or a coarse piece of muslin, and should be 
strained into a flat dish or basin (a common 
earthenware pie-dish is as good as anything), 
after which pour some drops of nitric acid 
in the dish, according to the quantity re¬ 
quired. To test if it is of the required 
strength, mix it well with a small brush, 
and try it on the edge of the stone; if it 
boils with a bubbling sound it is too strong, 
i.e., there is too much acid for the quantity 
of gum ; if it just boils—that is, if it froths 
on the stone—it is about right; but if it does 
not boil there is not enough acid in it. 
Another test is to taste, but not to swallow 
it, when it should have a sharp taste like 
vinegar or a strong lemon. 

Acetic acid is used for preparing the 
stone should any alterations be necessary 
after the drawing has been completed and 
etched. Thus, if a drop of gum be on the 
stone, before any work could be drawn on 
that part, it would have to be washed off 
with pure water, then with a drop or two of 
acetic acid diluted with water, which should 
be allowed to remain on the stone for a few 
seconds, after which again wash it with 
a clean sponge. 

Benzoline may be used to clean the stone 
after the drawing has been made, and before 
it is etched, and if used with discretion a 
tint may bo made with safety over any 
portion which has been thus cleaned, pro¬ 
vided the stone is not smeary, and that it is 
allowed thoroughly to dry first. 

The above are the principal materials 
required in lithographic drawing. Any inci¬ 
dental ones which are not included will be 
duly mentioned, as they are required, in 
future papers on this subject; but for the 
present enough has been said on all things 
that are absolutely needed, at the com¬ 
mencement, by any intending lithographer, 
to enable him or her, as the case may be, to 
make a fair start. 


FIXING GLASS IN FURNITURE. 

BY D. DENNING. 


Classification—Fitting Plain Mirror—Various 
Rabbets met with—Protecting Back of 
Glass — Blacking Edges — Fitting Plain 
Transparent Plates — Fitting Bevelled 
Elates—Explanation of “Sight” Size- 
Templates — Fastening in — Preparing 
Blocks—Transparent Bevels—Faults and 
Defects in Glass. 

For all practical purposes the glass with 
which the cabinet-maker has to deal in 
connection with the manufacture of furni¬ 
ture may be classified into four different 
kinds : viz., plain edged, silvered and trans¬ 
parent and bevelled edged, silvered and 
transparent. 

Inasmuch as they are all plates of glass, 
it may be supposed that they are all fitted 
into furniture in the same manner, and that 
a method which will do for one of them will 
do equally well for the others. In a very 
modified sense this may be taken as being 
fairly correct, but the cabinet-maker or fitter 
who attempted to fit all plates alike could 
certainly not be regarded as a master of his 
craft, for there are little differences which 
require attention. The work necessarjr-can- 
not be considered difficult, and I hope by 
the time the reader has studied this article 
he will have an intelligent appreciation of 
what to do, and how to do it, whenever he 
wants to measure and fix a piece of glass in 
furniture. Presuming that a previous article 
entitled “ Furniture and its Glass ” has been 
read by those interested, we may at once 
proceed to take up sundry cases which are 
likely to occur. 

Fitting a piece of plain edged silvered 
plate, i.e., an ordinary mirror, may as well 
be the first supposed job to be taken up, not 
because it is necessarily the easiest, but for 
the very evident reason that we must begin 
somewhere. What we have first to do is to 
turn the framing to be glazed face down¬ 
wards on a table or bench of convenient 
height, taking the precaution, especially if 
the wood has been polished, to have a piece 
of baize or similar material under the frame. 
If the back board is on, it must be removed, 
and it will be just as well to note whether 
this is laid on the back or fitted within the 
rabbet, but for the present we may consider 
we are doing with aback laid on the framing, 
and consequently larger than the opening for 
the glass. The back being off, we may as 
well look at the rabbet, not like owls, but 
like intelligent reasonable beings. If we do, 
we shall probably find that it is like one or 
other of the following diagrams, which 
may be taken as typical of the principal 
variations one is likely to meet with. The 
diagrams it may be well to explain represent 
in section the immediate parts with which 
we are concerned, and are shown with both 
glass and back fitted. The various portions 
will be recognised without difficulty. 

In Fig. 1 we have a deep rabbet, but not a 
particularly wide one—in fact, it is as nice 
and convenient as could be wished for. All 
that has to be done is to measure the full 
size of the rabbet and get the glass accord¬ 
ingly. It just fills up the space comfortably, 
so^hat there can be no movement laterally 
or perpendicularly when the frame is in its 
normal position, which may be taken as up¬ 
right. There is, however, nothing to prevent 
the plate moving backwards and forwards be¬ 
tween the back board and the front. It is th ere- 
fore necessary to fasten the plate so that it 
will not be movable. This can very easily 
be done by putting blocks or strips of wood 
behind the glass. They are simply glued to 


the framing, and provided they do not inter¬ 
fere with the backing board, their size and 
shape are unimportant. They need not be 
continuous, as it will be quite sufficient if 
they are placed a few inches apart. A con¬ 
venient length for each will be two or three 
inches. On no account be tempted to try and 
fasten the plate down with brads or nails in 
the way shown by Fig. 2 or any other way, 
the risk of injuring the glass being far too 

f reat to be run with any regard to prudence, 
t is sometimes done. If desired, however, 
there can be no harm in driving a small brad 
or wire nail in a similar manner through the 
block, which it will hold in the event of the 
glue giving way. Care, of course, must be 
taken not to let the nail come in contact 
with the glass, for if it does the edge of this 
is sure to be chipped. 

Fig. 3 represents a shallower rabbet than 
Fig. 1, being just deep enough to receive the 
glass without any space, or none to speak of, 
for the blocks. 

In this case it might be supposed that it 
is only necessary to fasten the back down, 
and if the plates are but small this simple 
means will do very well. It will, however, 
be better to put a layer of soft flannel or a 
sheet or two of soft paper by way of padding 
between the glass and the back. If the glass 
is silvered by the old process, some such pre¬ 
caution is absolutely necessary to prevent 
the silvering being damaged. The newer 

E >rocess does not require such delicate hand¬ 
ing, but it might get injured by direct con¬ 
tact with the backing board, especially if 
this is either rough or panelled. Some old- 
fashioned people, I believe, still advocate 
the use of flannel behind the glass in all 
cases where it would have been used in the 
days when the old silvering process was 
universal. It is simply because such people 
are not quite awake to some of the advan¬ 
tages of the new process. With this the 
necessity for flannel is quite the exception. 

Fig. 4 shows a rabbet both wide and deep. 
Remembering that there is no occasion for 
such a wide margin of glass as there would 
be were the space to be filled, it is optional 
whether we get the glass to fit exactly or not. 
Certainly if to make it a close fit would 
necessitate our running over a measurement 
of a full inch, and bringing in a fractional 
part of one, which, it will be remembered, 
will be reckoned on calculating the super¬ 
ficial measurement as a full inch, we will just 
take a fair amount to go behind the rabbet. 
This leaves a vacant space both at the edge 
and behind the glass, which is free to be 
moved in any direction. We must therefore 
fasten it in by blocks which bind in both 
directions, as will be easily perceived 
from the illustration. If the space is too 
wide for the triangular-shaped block to 
wedge the glass down, the section of the 
block can easily be altered to that shown in 
Fig. 5. 

In Fig. 6 we have a wide rabbet, as m the 
last instance, but a shallow one so that the 
wedge-shaped blocks cannot well be used. 
It is therefore necessary to use those of rect¬ 
angular section, which, it is very possible, 
may not require any gluing in, as the glass 
and backing board will hold them. Is ow, it 
must be evident to anyone that if we have 
a back board fitted within the rabbet, as 
shown in Fig. 7, instead of as in former in¬ 
stances outside that, the available depth for 
the wedges is much curtailed. The methods 
to be adopted for fixing are, however, the 

' The following general directions should be 
noted. Blacken the inside of the rabbet 
against which the face of the glass rests, and 
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argue that the more glass there is behind 
the rabbet, the more secure the plate will be, 
but this is not correct, as the diagrams (Figs. 
10 and 11) will serve to explain. In Fig. 10 
we have a bevelled plate with a vef-y narrow 
margin behind the rabbet, and in Fig. 11 the 
same with a very much wider one. Now, on 

looking at these it is 
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elled, is in contact 
_only with thcextrenie 

^|P and does not lie flat 

as in the case of plain* 

^ --- ^ therefore unneces¬ 

sary to have more 
than just enough 
v . glass to hold with in 

order tlie plate | itL 
larger than “ sight” 
size. Thus, if the 
‘‘ sight” size is 23g in. 

n 1 I it 1 I \ 


what is necessary without instructions 
from me. 

The fixing of bevelled edged plates may 
now be attended to ; but before doing so, it 
will be as well to say something! about mea¬ 
suring for them, in order that there may be 
sufficient glass behind the rabbet to hold the 


also blacken the edges of the glass—which, by 
the way, will be more or less rough. If the 
blacking be omitted the reflection of the 
wood will be unpleasantly visible, and the 
rough edges of the glass will reflect in an 
unsightly manner, unless they are an un¬ 
usually long way within the rabbet. For 
blacking, nothing 

better than a mix- _ 

glue, with some gas- ^ ““ ‘ 

black, can be used. |p 


Be careful not to let 
any glue get on to 
the back of the plate, 
but if any does acci¬ 
dentally get there, 
wipe it up directly. 
If allowed to harden, 
it may, in drying, 
very likely pull the 
silvering under it 
away from the glass, 
and leave an un¬ 
sightly blemish. 

Plain-edged trans¬ 
parent plates, such as 
are used in bookcase 
doors, may now en¬ 
gage our attention. 
It is clear—I mean 
the principle, not the 
glass—that wedges or 
blocks cannot be used, 
for there is no back 
panel with which to 
hide them. The 
glass, therefore, must 
fit as accurately as 
possible to the rab¬ 
bet, where it is held 
by strips of beading, 
as shown in Fig. 8, 
which, after what has 
been said, can re¬ 
quire no comment to 
render it intelligible. 
If, as will sometimes 
happen in spite of all 
ordinary precautions, 
the glass does not fit 
quite so tightly as it 
should, the only way 
is to put thin strips 
of wood in a some¬ 
what similar fashion 
to that shown by 
Fig. 9, taking care 
that they are covered 
by this beading. This 
should be neatly fit¬ 
ted and mitred at the 
corners. The strips 
should be long 
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-te. Fig. 6.—Ditto with differently shaped Block. Fig. 6.- „.V. 1 A 

ing Board within Rebate. Fig. 8. — Transparent Glass ordu it accoiding to 
asparent Glass blocked and beaded in. Fig. 10.—Bevelled sight size, and leave 
11.—Ditto with too much. Fig. 12.—Frame for Bevelled the dealer to allow 
Uy filled up. . the necessary mar¬ 

gin. It is better, 

without too much of the bevel in any case, to state whether the loca¬ 
tor we have now not only to surement named is “ sight ” or “ plate ” 
>st of the glass, but also of the size, in order that there may be no mis- 
;er of which, it will be remem- take. If, under such circumstances, the 
; on its width. Therefore, our dealer makes a mistake, the loss is his own. 
oe to hide as little of it behind r For irregular or fancy shaped plates, it is 
ssible—consistently, of course, best to get the glass cut from a template, 
to the plate. Careless or This can easily be made by cutting a thin 
eople have been known to board, or several of them joined together, to 


enough not to re- 

quire jointing except / . * 

at the mitred corners.. ISSMll 

The beads may . be Fig. 6. yjjl 

fastened down with 

due which however L ~ P1 ain Silvered < 

giue, wmen, nowever, Rebate. Fig. 4.—w: 

is not a method to Shallow Wide Reba 

be altogether recom- beaded in. Fig. 9.- 

mended, as in the Glass with little be 

event of a broken Transparent Plate \ 

glass it is impossible 

to remove without destroying them. They 
may also be secured with wire nails or brads, 
but a much neater way is to use small brass 
screws with rounded heads. Instead of beads, 
the glass may be fastened in with putty, a 
method which I cannot recommend, as it 
seems to me to be a slovenly way of finish¬ 
ing off cabinet work. Those who prefer 
it will have no difficulty in finding out 
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fit in the rabbet, and marking the sight 
size with a pencil. If the backing board is 
made to (it within the rabbet, a simpler plan 
is to draw the template on a sheet of paper, 
which can easily be stretched on the board. 
Such templates will, of coarse, give the exact 
sight size, but it is best to state on them 
distinctly that the lines give “ sight/' 

When it is practicable, frames to be glazed 
with bevelled silvered plates should, in¬ 
stead of being laid on a table or bench, be 
supported on trestles, so that the worker by 
looking underneath may be able to see that 
the glass is laid to show an equal width of 
bevel all round, and that the mitres fit ac¬ 
curately to the corners of the framing. It 
will easily be understood that without care 
faulty fitting in these respects may result. 
With small plates there is seldom much 
dilliculty, but as the size increases so will 
the need for more care. Let me here cau¬ 
tion all whom it may concern not to attempt 
to alter the position of a plate by forcing it 
with a chisel, screwdriver, or other tool used 
as a lever. It is, unfortunately, no un¬ 
common thing in some shops to see a man 
trying to force a plate into position by this 
means. Sometimes he effects what he in¬ 
tends. and sometimes he damages the plate, 
especially if it is a large heavy one. All 
the movement necessary to get a plate ex¬ 
actly into its right position can be got by 
giving the edge of the framing a few light 
blows with the hand. The remarks which 
have been made about plain-edged plates 
are, on the whole, applicable to those with 
bevelled edges. When fitting these in, 
however, it will be found in the majority of 
cases that blocks, as shown in Figs. 4, 5, and 
7, are the most suitable. 

The best plan when working is, first, to get 
the plate into its proper place, then, being 
careful not to disturb it, fit the blocks in dry— 
i.e. } without glue. After they are placed, see 
that the position of the glass has not been 
accidentally altered. If it seems all right, 
proceed to glue down the blocks. It is not 
always necessary to blacken the edges and 
inside of the rabbet in the case of bevelled 
plates as in plain ones; still, no harm can 
result from doing so. 

The blocks which are needed do not re¬ 
quire to be of very high finish, and seldom 
are so. It is no use wasting time over them. 
I have known large quantities of them pre¬ 
pared in the following manner. A board of 
1 in. pine of straight even grain is taken. 
A piece about two inches wide is sawn from 
one end across the grain. From this the 
blocks are shaped by splitting it up into 
square pieces first, and each of these diagon¬ 
ally afterwards with a knife or chisel. They 
may not look very elegant, but they serve 
their purpose ; so what more can be required ? 

Bevelled transparent plates are fixed in a 
similar manner to those with plain edges, 
but the rabbet should be only a narrow one. 
This can easily be arranged when making 
the frame, if it is then known that the plate 
is to be bevelled. If the rabbet is too wide 
it will generally be better to reduce it to 
the proper dimensions by gluing continuous 
strips of wood, as suggested by Fig. 12, than 
to waste money by having a wider bevel. 

It will occasionally happen when a plate to 
exactly fill an opening is got, that the glass, 
through some irregularity at the edge, will 
not quite enter. In such a case a little 
judicious paring away of the obstructing 
wood with a chisel will often do all that is 
necessary, and is much more satisfactory 
than trying to chip the glass itself to make 
it fit. 

Some discretion is often advisable in se¬ 


lecting which shall be the top or bottom of 
a piece of glass when it is fixed. For in¬ 
stance, we have, let us say, an oblong piece, 
one end of which will be high up, where it 
cannot be closely inspected, while the other 
will be where every defect is conspicuous. 
Naturally, it will be better to fix the glass so 
that its worst end, if there is any difference, 
will be at the top. I am not wrong when I 
say that cabinet-makers have been known 
simply to reverse the position of a plate 
supposed to be defective—perhaps actually 
so—instead of replacing it by a new one. 
The defect has been put where it is not so 
easily seen: that is all; the results have been 
perfectly satisfactory. The chief blemishes 
found on silvered plates are scratches on 
the metal or glass, water stains caused during 
the silvering, and small round bubbles or 
seeds in the glass itself. To all intents and 
purposes, it is impossible to get an abso¬ 
lutely perfect piece of glass of any size : 
though it may be sufficiently good for all 
purposes it will not stand the very minute 
inspection which some bestow on it. The 
scratches which are visible on a really excel¬ 
lent piece of bevelled silvered plate when it 
is held in broad daylight to reflect light di¬ 
rect from the sky are something to alarm 
the novice. In conclusion, I have only to 
say to ^purchasers of glass that before 
finding fault with any sold to them, it will 
be as well to take the opinion of somStme 
who knows the material as to its quality, 
and that I trust the novice will find the fore¬ 
going hints sufficient to enable him to do 
whatever he may want in fitting glass to 
furniture. 
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ELECTRO-SILYERIXG SMALL GOODS. 

BY GEORGE EDWINSON BONNEY. 

Preparing the Small Goods—Cleaning—Scour¬ 
ing—Stripping AND QuiCKING THE GOODS— 
Making the Silver-Plating Solution- 
Working the Plating Solution—Finishing, 
Polishing, and Burnishing Silver-Plated 
Goods. 

Preparing the Small Goods .—By small goods 
I mean the various little oddments which 
come to the counter of the country jeweller 
to be replated, such as alberts, charms, 
lockets, brooches, buckles, scarf-pins, rings, 
and one or two spoons or sugar-tongs. I 
should not advise undertaking the job of 
plating spoons and forks in dozens, nor 
anything larger than a dessert spoon, as 
larger articles demand more room than can 
be found in the small vat of a working 

i 'eweller, and more anode surface than he 
las at his command. More care must be 
taken in the preparation of articles to be 
silver-plated than in the preparation of those 
to be electro-gilded. The hot solution. of 
cyanide of gold will dissolve remaining 
traces of animal matter, but the cold solution 
of cyanide of silver has no such detergent 
effect on dirt left on the surfaces of goods 
intended to be silver-plated. We must, 
therefore, be sure to free the surface from 
the least trace of dirt of all kinds; whether 
in the form of rust, verdigris, tarnish, and 
any other form of corrosion, or in the form 
of oil. grease, lacquer, sweat, and other 
animal matter. The touch of a soiled finger 
on the prepared surface is sufficient to spoil 
it, and cause the silver to strip off from that 
spot when the scratch-brush or the burnisher 
is applied to it. All deep scratches, dents, 
cracks, and pits must be removed before the 
goods are re-plated ; all necessary repairs 
must be done (and in doing these, avoid an 
excess of soft solder); all the previous coats 


of silver or of nickel must be removedf'and 
the surface must be polished. 

If the articles are free from corrosion, but 
appear to be dirty from grease or oil, place 
tnein for a time in a boiling hot solution of 
caustic soda or caustic, potash, then rinse 
them in hot water. It is always advisable 
to make this the first, course of treatment, 
whatever may be their condition. If they 
appear to be lacquered, steep them for an 
hour or so in warm methylated spirit, then 
transfer them to a strong solution of am¬ 
monia, to loosen the lacquer. After sucli 
treatment, they should be well brushed with 
an old scratch-brush or bristle-brush, and 
rinsed in hot water. Use old brushes for 
this purpose, as it will not be advisable to 
use the same brushes for brushing the 
surfaces of finished goods. Tarnish may be 
removed by soaking for a short time in a 
strong solution of cyanide of potassium, to 
which has been added a few drops of liquid 
ammonia. Green verdigris and similar 
forms of corrosion may be removed by 
dipping in a mixture of equal parts sulphuric 
acia and. water, to which is added half part 
nitric acid and a few drops of hydrochloric 
acid. The articles should be strung on a 
wire, and swilled in the dipping mixture 
for a few minutes, until the corrosion has 
been loosened, then rinsed in plenty of clean 
water. After this, they may be. brushed 
with an old scratch-brusli, and again swilled 
in water. If the verdigris is not all off, they 
must be again swilled in the acid pickle 
until quite clean. 

Scratches on the backs of watch-cases and 
lockets, and pits left from corrosion in other 
articles, must be taken out with a fine file, 
then the file marks rubbed out by grinding 
with water of Ayr stone, after which the 
surface should be scoured with a cork dipped 
in powdered pumice, then polished bright in 
the usual way. Spoons and forks should 
receive similar treatment. It is not neces¬ 
sary to be so particular in getting a very 
finely polished surface for silver-plating as 
for electro-gilding, since the coat of silver 
can be got up afterwards; but the same 
care wall be needed to get an uniform surface, 
free from scratches and pits. 

Strijnrina the Silver' Coating .—All the old 
coat of silver, nickel, or gold must be 
stripped off before we can successfully 
deposit a new coat on the article. It 
sometimes happens that the plater fails 
to get an adherent coat in his first attempt. 
If part of it strips off under the scratch¬ 
brush or the burnisher, the whole remaining 
part of the coat must also be stripped off by 
the following means: Get a vessel capable 
of heating and holding acid at. boiling point, 
such as a porcelain evaporating dish or a 
stoneware pipkin. Pour into it enough 
strong sulpliuric acid to cover the article 
about to be desilvered, and make the acid 
hot over a gas stove or oil stove on a sand 
bath. When the acid is hpt, sling the article 
in a piece of copper wire, immerse it in the 
hot acid, and add a few crystals of saltpetre. 
These will dissolve, and give out just enough 
nitric acid to dissolve some of the silver. 
Move the articles about in acid, and add 
more saltpetre, until all the silver has been 
dissolved off. If proper care is taken, all 
the silver may be stripped off without pitting 
the underlying surface of brass or of German 
silver. When quite free, from silver, the 
surface must be rinsed in water, scratch- 
brushed, and prepared to receive a fresh 
coat of silver. If the article has been 
nickel-plated, it must be swilled in either 
the before-mentioned stripping acid or in a 
warm mixture of two parts sulphuric acid 
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and one part nitric acid, taking care, in both 
processes, not to keep the article in the acid 
longer than necessary to strip off all the 
nickel. It is most important to have the 
article dry before putting it in the stripping 
acid, to prevent irregular action. Gold may 
be stripped off in a warm mixture of nitric 
acid three parts, and water two parts, to 
which must be added, as required, a few 
crystals of common salt or a few drops of 
hydrochloric acid. 

Articles made of pewter, lead, tin, Bri¬ 
tannia metal, solder, or any other lead or tin 
alloy, may be entirely cleaned in the caustic 
solution, without the use of acid. Rust on 
iron or steel may be. removed by soaking in 
dilute sulphuric acid, to which has been 
added a few drops of hydrochloric acid. 
Both this metal and alloys of tin and lead 
must be first coated with copper in an 
alkaline coppering bath (described in the 
last chapter) before they are placed in the 
plating vat to receive a coat of silver. In 
the case of iron and steel, this must be done 
promptly after cleaning, before a film of 
rust can form on their surfaces. Lead and 
tin, and other alloys, must be plated imme¬ 
diately after they are taken from the potash 
solution, without rinsing in water. Articles 
made of brass, German silver, and similar 
white or yellow alloys, receive a more 
adherent coat of silver, when first coated 
with mercury in a solution of proto-nitrate 
of mercury in distilled water. To make 
this, dissolve a few drops of mercury slowly 
in a mixture of equal parts nitric acid and 
distilled water, using only enough acid to 
dissolve all the mercury, then dilute the 
whole to twenty times its bulk with distilled 
water. Swill the articles in this when they 
are ready for the plating bath, then rinse 
them in clean water. This is named 
4t quicking ” the articles. 

Making the Silver-Plating Solution. —The 
solution for silver-plating is easily made. 
Get some pure re-crystallised nitrate of silver, 
in the proportion of four and a half ounces 
to each gallon of solution required. Also 
get £ lb. of 95 per cent, pure cyanide of potas¬ 
sium for each gallon 01 solution. To make 
one gallon of solution, dissolve the silver 
nitrate in half a gallon of distilled water in 
the glass vessel intended to serve as a vat, 
and half of the cyanide of potassium in one 
quart of distilled water. Add small portions 
of the cyanide solution to the nitrate of 
silver solution, and stir well with a clean 
stick between each addition of cyanide, 
until all the silver has been thrown down in 
the form of white curds, and a few drops of 
the cyanide solution fails to cause a white 
cloud in the silver nitrate liquid. When 
this condition has been achieved, pour off 
the useless liquid (which contains nitrate of 
potash), and pour a quantity of clean common 
water on the white precipitate. Allow this 
to stand for a few minutes, then pour it 
away, and repeat , this some two or three 
times, finally draining off all the wash water 
from the silver cyanide precipitate. Dissolve 
the remaining cyanide of potassium in dis¬ 
tilled water, and stir this into the wet 
precipitate of cyanide of silver until all has 
been dissolved. Then add one-fifth more 
cyanide, and make up the solution to one 
gallon with distilled water. This solution 
will be worked cold. For an anode, use a plate 
of absolutely pure silver having a surface 
area slightly larger than that of the largest 
article, or total area of the largest group of 
articles, likely to be plated in the vat. It 
is best to have an excessive surface of anode, 
as we can always draw out this to suit small 
surfaces being plated. If the anode does 


not dissolve cleanly and freely in the 
solution whilst at work, add some more 
cyanide in small quantities at a time. 

Working the Plating Solution. — Each 
article must be hung to a long hook made 
of copper wire, and suspended by this in 
the solution whilst receiving its coat of 
silver. For very small articles this hook 
may be made of No. 28, whilst for larger 
articles it may be made of No. 20. This 
hook is made in the form of an S, the lower 
end hooking behind a pin, into a bow, into a 
link, or to some projecting part of the trinket. 
The articles should be wired with wet hands 
before the final dips, and not touched with 
the hands afterwards, but placed straight 
away in the plating solution, suspended to 
the cathode rod attached to the zinc of the 
battery. Two or three cells in series will be 
enough to force current through the wires 
and deposit the silver in good condition. 
The articles should be coated white with 
silver within a few minutes of placing them 
in the depositing vat. They should then be 
taken out and brushed with a clean scratch¬ 
brush in clean water, to test the adherence 
of the deposit. If this does not strip, the 
article must be rinsed in clean water, and 
restored to the vat to receive a finish coat. 
The time taken to do this will depend upon 
the price to be paid for plating, since a 
longer time in the vat represents a thicker 
coat of silver. By carefully weighing the 
article after it is polished, preparatory to 
plating, and weighing again when dried, 
after it has been plated, we can find out the 
weight of silver deposited upon it. A thick 
coat of good adherent silver may be de¬ 
posited in two hours; but the time taken 
will always depend upon the condition of 
battery and solution, so I cannot lay down 
a fixed rule. I may sav that for 6d. a 
trinket we can only afford a mere blush of 
silver over and above the scratch-brush coat, 
and this may be laid on in a few minutes. 

Finishing Electro-Plated Goods. —When 
the articles are sufficiently coated with 
silver, disconnect the slinging wires from 
the cathode rod, swill the plated goods for 
a few seconds in the bath, then rinse them 
in hot water, and rub or bury them in hot 
boxwood sawdust until dry. Plain patterns 
may be rubbed dry with soft linen rags 
after being rinsed in hot water. When dry, 
brush out all sawdust from crevices with 
a soft brush, and proceed with the polishing 
processes. If only a thin film of silver has 
been deposited, as for whitening buttons, 
etc., rattle the articles about in sawdust, and 
brush them with a mop of soft rag charged 
with plate powder. If a thicker coat of 
silver has been deposited, and the deposit 
has a “ matt ” appearance— i.e., creamy 
white, without lustre—it must be scratch- 
brushed until the “ matt ” surface gives place 
to one having a dull lustre. This must be 
done with a clean medium scratch-brush 
made of medium brass wire, using stale beer 
as a lubricant. If doing this by hand, rest 
the articles on a sloping strip of smooth wood 
in a tub or similar vessel, and use the brush 
in strokes away from the workman, to avoid 
splashing the beer over the clothes. Rinse 
each article in clean water, and dry again as 
before, either in hot boxwood sawdust or by 
rubbing with soft linen rags. By using a 
fine scratch-brush to finish off after brushing 
with the coarser brush, a tolerably good 
surface may be given to the plated goods, 
and this, when polished with a plate-brush, 
will suit customers better than the higher 
polish imparted by revolving mops and 
burnishers. The work of polishing can, 
however, be more expeditiously performed 


on a revolving mop or dolly in a polishing 
lathe than by hand with brushes. A very 
fine polish can be imparted to silver, surfaces 
with rouge applied on a revolving calico 
mop, finishing off with a softer mop of 
swans’-down, and finally polishing with the 
palm of the hand. 

Burnishing. —The highest polish is given 
by the process of burnishing — that is, 
rubbing the surface with burnishers made 
of polished steel or polished bloodstone. 
The burnishers are kept lubricated with 
freshly-made soapsuds, and the strokes of 
the burnisher are all given in one direction. 
When only small portions of a trinket have 
to be burnished, just to stand in relief to 
the rest of the surface, the burnisher may 
be a highly polished steel bodkin. It should 
be polished on a piece of buff leather 
charged with rouge. An illustrated article 
on “Burnishers and Burnishing” may be 
found in page 411, Vol. II. of Work. 


MEANS, MODES, AND METHODS. 

• ^ ■ 

To Stain Mahogany Port-Wine Colour. 

Procure a little quicklime, and stir it up in 
water, making a kind of weak limewash. 
Apply this to the surface of the wood until 
you get the required tint; allow it to dry, 
glass-paper off, and polish in the usual 
manner.—F. C. 

Gold Paint, for Touching up Frames. 

Mix together gold bronze and copper 
bronze to the desired shade; if required a 
rich deep colour, more copper; if lighter, 
more gold. Mix with Japan gold-size 
thinned with turpentine, just as much as is 
required for immediate use.—H. H. 

Fastening Corners of Gilt Frames. 

These are nearly always nailed together, 
but if a really good job is desired, in which 
no nail-holes are to be seen or the gilt 
interfered with in any way, proceed as 
follows After shooting the mitres true 
and clean, bore from the inside of the mitre 
with a small quill-bit out to the back side, 
not out to the edge. Then sink with a 
gouge to admit a fine 1J in. or 1£ in. screw; 
put screw in position to mark where hole 
comes in the other mitre, bore with a sprig- 
bit, glue slightly, and screw down. If this 
is done clean and well, we have a firm joint, 
and nothing seen on either edge—a great 
desideratum in gilt frames.—H. II. 




WIRE-WORK IN ALL ITS BRANCHES. 

BY JAMES SCOTT. 

Crimping Machines—Benches—Tools. 

Two machines for crimping or corrugating 
wires of various gauges are shown in Figs. 
5 and 5a respectively. That represented in 
Fig. 5 is used for small gauges of wire. I 
am not very well acquainted with the tech¬ 
nical terms used in the iron trade; therefore, 
should I, during my descriptions of these 
machines, not use the accepted trade defini¬ 
tions, my readers must forgive me for my 
ignorance, although this want of knowledge 
on my part will not prevent me from giving 
proper explanations. 

In Fig. 5 there is a thick standard, divided 
into two separate parts horizontally, as indi¬ 
cated by the cross line, and held together 
by a pair of screws, which penetrate suffi¬ 
ciently deep into the lower half of the 
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Wire- IVork in all its Branches. 

i 


standard to afford the requisite strength, 
and whose heads are above the standards, as 
shown. On the front are two barrels, which 
receive the axles of the wheels. The latter 
arc removable from the axles, and are held 
to them in such a manner as to prevent 


with them the axles, wheels, etc., in order 
that a change of wheels can be made when 
required for purposes previously named. 
At the top of each standard is a cap, both 
caps being united by means of a cross-bar. 
Each cap is hinged at the back to a standard, 


a movable screw-rod. In a similar manner, 
there is outside each lower block a barrel, 
into which is firmly imbedded a horizontal 
screw, which enters the screw-rod just 
alluded to. It should now be seen how the 
wheels can be brought to the requisite 



Fig. 5A. — Another 
Form of Crimp¬ 
ing Machine. 



SmaU Shears 


adjacency to each other by means 
of turning the side screw-rods over 
the side screws. I will now pass 
on to remarks on the benches and 
tools. 

Simple benches only are used by 
wire-workers. There is, therefore, 
not the slightest necessity for me 
to give drawings of such. They 
are used in a great variety of 
sizes, according to the shape of the 
shop wherein they may be fixed. 

Of the tools proper only a few 
are necessary. These are large 
shears (Fig. 6), hand shears (Fig. 7), 
nippers (Fig. 8), pliers (Fig. 9), 
vices, and hammers. There are 
several adjuncts, which, however,, 
I prefer to term accessories, and 
shall describe in future papers, 
where I can deal more appropriately 
with them. The first of these tools 
is used for cutting up bundles of 
wires into required lengths, and 
for this purpose the shaft (o, Fig. 6) 
is fixed in a large vice and firmly 
secured, the cutting being done by working 
the handle pump-wise. The hand shears are 
used for similar operations when the wires 


them rubbing against the standard, 
or slipping from the barrels, by 
washers, etc. ,r '.~ u l1 '~ 


Through the ends 
of each axle, opposite the wheels, 
is a removable pin to prevent the 
wheel and axle from being pulled 
out of its place accidentally. 

In working, the wheels are || 
brought sufficiently close to each 
other to receive" the particular 
gauge of wire to be crimped by 
the" perpendicular screws being Fig 
turned. For various degrees of ju 
crimping, different pairs of wheels 01 
of the same diameter as each other 
are used, the cogs on each pair 
varying in thickness to those on 
the remainder, in order to secure 
long or short crimps, as the case 
may be. It is to allow all wheels 
to be properly fitted that the axles 
are made detachable from the j 
barrels by removing the pin in the 
cud of each. 

The machine shown in Fig. 5.\ 
affords the same facilities as those 
gained from that in Fig. 5, the differ¬ 
ence being that these wheels are used 
for stouter gauges of wire and larger 
crimps. Here the axles are supported by 
side standards at each end, in which fit 
square blocks (see view Fig. G.\) to receive the 
axle ends. The square blocks slide up and 
down the standards, and consequently carry 


Fig. 8.—Nippers 


g. 6A.—Side Standard 
of Crimping Machine 
shown in Fig. 5A. 


and in front is removable, being held firmly, 
when desired, by means of a loose nut 
attached to a fixed screw, which latter pene¬ 
trates through a hole in the cap. 

For closing the wheels together there is 
an attachment at each side, shown separately 
in Fig. Gb. On the outside of top axle- 
block is a stout barrel, through which passes 
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How to Make a Round Table. 




The tops are seldom more than slip-jointed mark from. Care must be taken not to 
(shooting the edges straight with a plane, have the tenons too tight, or else they will 
and gluing and rubbing). Of course, if a split the legs, but yet fill nicely the flat way, 
better class of thing is wanted, it can be and in the width be tight, as {here is no 
grooved and tongued together, or dowelled. danger of splitting that way. In setting 
Now, to set out for the frame, we want a out the rails, a shoulder is only made on one 

board as large as the top—the top will do ______ 

very well if the joints are dry. Prepare it ^ 

by planing it up on one side, and mark out ~~ ~ ® 

the circle you want the top to finish, and —v. « 

then mark another circle in. less, which “*—^ ^ E 

will indicate the outside size of the frame. Fig. 4.-Rail properly shaped and tenoned. 
Divide this into three parts to form a 
triangle, and mark the size of the legs, 
keeping the square of the leg on the spot, 
as shown in Fig. 2. When all three squares 
are marked, it is only necessary to fill in the 
rails, letting them stand in from the outside 
of the legs as much as is necessary to give 
strength and room for the tenon. The 
frame is now “ set out,” from which we can 
get the lengths required for the rails, and 
the right bevel to mortise the legs. A 
bevel should now be set by laying the stock 
of the bevel along the line which indicates a 
rail, and the blade set to the angle of the 
leg. A piece of 3 in. scantling is now 
planed up square, say a foot long, and pre- 


Fig. 3.—Saddle to hold Leg for mortising. 

side (the inside), and, instead of being 
square, it is bevelled about a quarter of an 
inch, which will cause the legs to stand out 
when the table is framed up. The rails 
should be smoothed up and all done we 
consider necessary before the table is glued 
together ; it may be found necessary to use 
a cramp to get the joints up. All being on 
the bevel, it must be watched where it is 
pulling, or else it will do mischief. Blocks 
of wood should be fitted in the corners and 
glued in, which will greatly strengthen the 
frame. When the glue is set, the tops of 
the legs should be bevelled off with the 
frame and planed true. Sometimes pins, 
or dowels, are bored in the legs to keep the 
joints up, but a cabinet-maker would scorn 
the idea of ever putting dowels in to hold a 
tenon up. A rail about 3 in. wide and 
1 in. thick should now be fitted across the 
frame to hold the top true. Fig. 5 shows 
the top of the frame with rail in. The rail 
is let down the thickness of itself to come 
level with the rails, and nailed down firmly. 
Holes are bored in this rail to receive some 
stout 1J: in. screws to screw the top down. 

The top is prepared by cutting round 


Fig. L—Jointing up and cutting out Top 


HOW TO MAKE A ROUND TABLE 

BY H. HINGE. 


Method op Cutting out Tops—Setting out— 
Saddle for Mortising Legs—Shaping Rails 
—Framing up—Securing Top, etc. 

A three-legged round table appears at 
first sight a simple job, but if a map has 
never seen one made, or been instructed in 
the art of making one, he will find a 
difficulty in doing so unless he goes the 
right way to work and begins properly. 

Where round tables are manufactured for 
sale, workmen generally get them to make 
by the dozen, and it is astonishing how 
quickly they can be made. The method 
generally adopted is as follows :—To begin 
with, the tops are jointed up ; these consist 
of three pieces of stuff, 9 or 11 in. wide 
(unless a special size is wanted), of dry, 
sound pine or deal; if 9 in. wide, the 
middle piece is cut off, 2 ft. 3 in. long; if 
11 in. wide, 2 ft. 9 in. long, by laying 
another piece of stuff alongside the middle 
piece, and marking a circle with a trammel, 


Round Table when finished 


Fig. 5— Underside of Top with Cross Rail in. 

f 

with a bow-saw, and cleaning up the edge 
with either spokeshave or sharp smoothing- 

E lane, placing the best side down on the 
encli. The frame is placed on it iu such a 
position that the flat rail comes across the 
joints of the top. It is how screwed firmly 






















OUR GUIDE TO GOOD THINGS 


^«t«vvvw vv r vt*vw| v««*V| vvvt | vy ww* v^vw 

ties t»i <oo£$, machinery, a?id workshop appliances to the 
Editor of WORK for notice in “Our Guide to Good 
Things.” It is desirable that specimens should be sent 
for examination and testing in all awes when this can be 
done without inconvenience. Specimens thus received 
will be returned at the earliest opportunity. It must be 
understood that everything which is noticed, is noticed 
on its merits only, and that, as it is in the power of any- 
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clown, and, placing it on its legs on the 
floor, the top is nailed to the other rails 
from the top side, and a good 2} in. or 3 in. 
nail sent down into each leg. These are 
punched down with a punch well below the 
surface, to admit of the top being smoothed 
up with a sharp smoothing-plane, the sharp 
edges of top being taken off with a piece of 
coarse sand-paper. The top is sand-papered 
across the grain (a little white putty having 
previously been put in the nail-holes) till 
smooth and clean, and our round table is 
complete. 


WfrO IV/IV /lUO i* UOCJ ft* JVI OUIG CU fflG/tfrtUSfr 

of it in this department of WORK without charge , the 
notices given partake in no way of the nature of adver¬ 
tisements. 

23.—Pitman’s New “Demon” Water Motor. 

Mr. P. Pitman, Aubrey Road, Withington, near 
Manchester, has sent me a prospectus of his New 
“ Demon” Water Motor, and a specimen of the 
smallest or No. 1 size for testing. The motor 
itself appears to bo well made, and there is 
no fault whatever to find with it in this 
respect. The following are particulars of its 
dimensions, taken from Mr. Pitman’s pro¬ 
spectus, in which all of these are stated to 
be approximate only :—Bore of pipe, £ in. ; 
diameter of pulley, in.; weight, 24 lbs.; 
height, 9 in.; breadth, 8 in.; revolutions per 
minute at 60 lbs. pressure, 1,800; power, quarter 
man. Price, 25s.; regulator extra, 3s. The 
general description is as follows:—“Inside the 
motor is a drum, on the circumference of which 
are several cams. The water entering by the 
supply pipe forces these cams to rotate, until 
each cam in turn comes opposite the exhaust 
pipe, when the waste water falls through the 
exhaust exit of its own weight. The mechanism 
is not subjected to severe shock ; there is a steady 
and continuous outward impulse, and such 
changes in velocity as do occur balance each 
other exactly. The shaft and all wearing sur- 


Fig. l.—Pitman’s New “ Demon ” Water Motor. 

faces are of hardened steel, gun metal, and brass, 
and are fitted with oil cups and lock nuts. The 
pulley wheel may be removed and another of 
more suitable size put on in its place, or an 
additional wheel may be keyed on the opposite 
side, if found desirable. The working parts are 
boxed in a removable cover, being fitted to 
facilitate examination, etc., of the machinery.” 
It is further claimed that “ it is the cheapest and 
best motive power engine (both in first cost and 


when working) that has yet appeared; ” and 
that “this engine is a most useful and econo¬ 
mical motor for driving every description of 
small machinery; and is now thoroughly estab¬ 
lished as a success in the hands of practical 
users.” Its appearance and construction are 
fairly shown in Fig. 1, which, it should be said, 
is from a photograph of No. 2 motor complete. 

On receipt of the sample motor, I put it into 
the hands of a practical man for thorough testing, 
and the following is his report:—“In reading 
through the instructions for fitting in Mr. 
Pitman’s circular, I notice that he says‘ When 


Fig:. 2.—Fly Wheel connected with Motor and 
Lathe Head—A, Pulley Wheel on Motor, 3 in. 
in diameter; B, Driving Wheel of Fly Wheel, 
diameter 18 in.; C, Heavy Rim of Fly Wheel, 
diameter 28 in.; D, Smallest Rim of Fly Wheel, 
diameter 6 in.; E, Pulley Rim on Lathe, dia¬ 
meter 6 in. 

• • • • 

feasible, I recommend, as the most economical 
method of driving, that the power be conveyed 
direct from the motor by belt or rope, without 
the intervention of countershafts or separate 
gearing.’ I understand this to mean to save 
power, not expense. I therefore connected motor 
to water supply, and ran a small gut direct to 
pulley of lathe head. The power and speed 
given off were so small that when I placed a 
piece of wood to the \ in. drill which was in the 
lathe, the motor immediately stopped. 

“Now I entirely disagree with Mr. Pitman’s 
idea of driving, as the above and what follows 
will show. If he knows anything of the ‘ theory 
of machinery ’ and the * regulation and modifi¬ 
cation of force and motion,’ he must be aware 
that he must have a fly wheel to equalise the 
inequalities which may occur during the running 
of the machine, lathe, or whatever he may be 
driving. Bearing this in mind, I proceeded to 
drive a fly wheel in the manner shown on the 
left of Fig. 2. The difference in gearing—3 in. 
at motor and 18 in. at wheel—at once showed 
signs of improvement, as the motor increased 
speed, and in a few moments ran the fly wheel 
at about 200 revolutions per minute. I next ran 
another gut to the lathe head (as shown to the 
right of Fig. 2), but the extra friction proved 
fatal to the speed, and caused the fly wheel to 
run at 50 revolutions per minute. This shows 
that the intervention which Mr. Pitman Bpeaks 
of, but which he does not recommend, is absolutely 
uecessary. I have thoroughly tested the motor 
at other combinations of speeds, but find that 
which is illustrated the nearest to perfection. 
The quarter-man motor can drill a ^ in. hole in 
brass, but very little pressure must be used, or it 
will stop. 

“After exhaustive experiments with the New 
‘Demon’ Water Motor, I find that it will run 
well if unopposed to any varying resistance, but 
should the slightest irregularity in the resistance 
at the point driven continue, the motor "will 
gradually stop and the impetus given by the fly 
wheel will be exhausted. Further, the time 
taken to regain speed is so long as to cause it to 
be entirely unfit for anything that it is recom¬ 
mended for in Mr. Pitman’s circular. I have 
carefully examined the working parts, both 
inside and out, and find them well made, and 
capable of ru nnin g for a long time without re¬ 
adjustment.” 

From this statement, the only inference to be 
drawn is that, although as far as workmanship 
and materials are concerned there is no reason 
whatever for taking exception to the machine, 


yet when it is set to work and subjected to 
a practical test, the power generated is so small 
that, beyond running any small machine with 
which it may be connected, it is not capable of 
overcoming the resistance to the power that must 
naturally be expected, and will, as a matter of 
course, declare itself as soon as it is sought to 
carry out the kind of work, be it what it may, 
that is usually effected by the agency of the 
machine in question. 

14.—Adams & Co.’s “Photographic Annual.” 

The “ Photographic Annual for 1891,” issued by 
Messrs. Adams & Co., 81, Aldersgate Street, 
E.C., is in reality the price list of these well- 
known wholesale and export dealers in photo¬ 
graphic materials and appliances of every kind, 
lor, of the 304 pages of which it consists, one- 
third, roundly speaking, is literary matter and 
two-thirds price list. The price of the annual is 
Is. 9d. post free, and the annual itself is well 
worth the money asked for it on account of the 
value and excellence of the papers that are to be 
found in it and the portraits which it contains, 
these being photographs of Mr. W. H. Harrison, 
editor of the Photographic News , printed on 
Scholzig’s ready sensitised paper; Mr. J. Trail 
Taylor, editor of the British Journal of Photo - 
graphy , an Alpha print by the Britannia Works 
Company, Ilford, from a negative by H. Van 
Der Weyde; and Mr. Henry Sturmey, editor of 
Photography , printed on Fry’s bromide paper, 
from a negative also by H. Van Der Weyde. 
Among the contributions are papers by Captain 
Abney, Mr. W. Jerome Harrison, Professor W. 
K. Burton, Mr. Chapman Jones, Mr. H. Snowden 
Warde, and other gentlemen well known in 
photographic circles. 

15.—Messrs. Cox & Co.’s Price Lists. 

Messrs. Cox & Co., Electricians and Electrical 
Engineers, have recently opened new premises 
at H, Fetter Lane, Fleet Street, London, E.C., 
opposite the Record Office, for the sale of all 
scientific materials. The illustrated catalogue 
issued by these manufacturing electricians should 
be specially useful to amateurB. One useful 
feature in the catalogue is that it is split up into 
different parts, distinguished as lists and sheets, 
each bearing a different letter with the exception 
of their “ Temporary Price List of Manufactures,” 
which deals chiefly with electrio bells, batteries, 
light fittings, and sounder telegraphs. Thus, 
List E forms an illustrated appendix to their 
electric list; Sheet M, the price list of ther¬ 
mometers, barometers, drawing instruments, and 
meteorological and other apparatus; and Sheet O 
deals with optical apparatus, race, field, and 
opera glasses. A visit to Messrs. Cox & Co.’s 
establishment cannot fail to be instructive and 
useful in a variety of ways. 

16.—Messrs. Richard Garrett & Sons’ 
Illustrated Catalogue. 

Farmers on a large scale, who are readers of 
Work, may be glad to have their attention 
directed to the illustrated catalogue of steam 
engines, threshing and barn-work machinery, 
issued by Messrs. Richard Garrett & Sons, 
Leiston Works. As far as maybe judged from 
the price list, and the engravings with which it 
is illustrated, the machinery supplied is certainly 
important in character, and seems to be of the 
best possible design and make. The most notice¬ 
able is their threshing and corn-dressing machine, 
Class O. F., fitted with the “ Garrett-Eliis ” 
patent drum beaters. Com and manure drills, 
horse hoes, and other field implements are manu¬ 
factured by the Company, whose works are of 
long standing, having been established in 1778. 

I have received from Messrs. Henry Zilles and 
Co., 24 and 26, Wilson Street, Finsbury, the 
April part of The . Amqteur, containing some 
well-conceived figures for Pyrography or Poker 
Work. The figures, three in number, are equally 
well calculated for other decorative purposes and 


processes. 


The Editor. 
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SHOP: 

A Corner for Those who Want to Talk It. 


V fa consequence of the great pressure upon the 
“Shop" columns of Work, contributors are 
requested to be brief and concise in all future 
questions and replies. 

In answering any of the *• Questions submitted to Corre¬ 
spondents," or in referring to anything that has appeared 
in “ Shop," writers are requested to refer to the number 
and page of number of Work in which the subject under 
consideration appeared, and to give the heading of the 
paragraph to which reference is made, and the initials 
and place of residence, or the nom-de-plume , of the writer 
by whom the question has been asked or to whom a reply 
has been already given. Answers cannot be given to 
questions which do not bear on subjects that fairly come 
within the scope of the Magazine. 


n.— Questions Answered by Editor and Staff. 

American Lever Watch.— Horol.—G rip the 
staff in a pair of pincers in one hand, and take hold 
of the balance with the other, and turn it round till 
the slot or notch in the staff is exactly behind the 
pin that works the lever; and see that when the 
pin is moving the lever, the ends of the fork 
are free in the notch of the staff when going in and 
out; and when the staff is round, that the pin is 
out of the fork. See that there is a little shake or 
freedom. Try both sides, and make the shake 
equal both sides. Regulate the depth of escape 
wheel on the pallets, till the escape teeth, when 
fallen on the pallet, only just catch on the safe 
corner of pallets. The best way to test the hair¬ 
spring for length is by trying it for time. If you 
have not broken any off, it should be long enough; 
but supposing any should be broken off and you 
iind the clock gains, unpin the spring and lay it on 
an oilstone, take a cork, and gently grind it down 
a little for width. Then re-pin it, and try again.— 
A. B. C. 

Nickel Solution.— Curious.—T he fault is not in 
the battery alone, although that is small, and I am 
surprised at the good results obtained from it. 
Your nickel solution has lost its free ammonia and 
become acid, hence the articles come out black. 
Oct some blue litmus paper from a chemist and test 
the solution. If it turns the paper red, add some 
sulphate of ammonia, or liquor ammonia if you 
prefer it, to the solution until it ceases to redden 
the paper. If this does not cure it, add some more 
double salt of nickel (2 oz. to the gallon) to enrich 
the solution, stir up well, then pass the whole 
through a calico filter to remove the loose dirt. 
After this, test as before for free acid, and get it 
neutral before you attempt any more plating.— 
G. E. B. 

Bending Cased Tube.— J. B. (No Address).— 
I am not quite clear as to whether you want to 
bend your } in. cased tube to fit a curved bay win¬ 
dow or an angular one. If the former, take a block 
of hard wood—say 3 in. square by 6 in. long—and 
bore a hole about 2 in. from one end. Let it be of 
such a size as to allow the pipe to slip easily through; 
fix the block of wood in a vice; place the tube in 
the hole, and gradually bend it, passing it through 
the hole as you do so; do not bend it too much the 
first time, and be careful to keep the tube always in 
the same plane—that is, after bending in one place. 
Do not lower or raise the tube when you make the 
next bend, or it will be “ all of a twist," and very 
difficult to get right again. The way I usually fit 
up cased rods for a sharp angle bay is to mitre the 
ends, and to bend a piece of solid rod and fit it to the 
tube tightly and drive them on tightly: this makes 
the best job of it, as it is not practicable to bend 
cased rods or tubes sharply without damaging the 
brass casing. I might mention that the edges of 
the holes in the block of wood may with advantage 
be smoothed off a little.—R. A. 

Driving Lathe.— Lathe.—I f you cannot drive 
by the foot, there are many other ways you might 
adopt. A weight would do; but then, who would 
wind it up for you? also, it must be vein / heavy 
Say you want 3,000 ft. lbs. per minute to drive your 
lathe, then you would require 1,000 lbs. falling one 
y a ^ for every minute you work, or a weight of 
60,000 lbs. falling one yard for every hour you work I 
I believe the Britannia Company, Colchester, make 
spring motors. You might have a little steam 
engine, like the hair-dressers do sometimes, or a gas 
engine, or a hot-air engine; or inquire what the 
water company would charge you per 1,000 gallons 
u you had a water motor : if not more than 6d. 
per 1,000, you could probably run a lathe by water 
for about (id. per hour if the head is 60 f t.—F. A. M. 

Mounting Cushman Chuck.— New Reader. 
I think from your question you must be trying to 
get your chuck true upon its face-plate by means of 
the screws; that will never do. Take it off and 
observe the back of your Cushman; there you will 
notice a shallow recess about in. deep, sur¬ 
rounding the central hole. You must turn away 
the outer part of the front of the flange, till you 
have produced a low cylindrical excrescence, not 
quite tV in. high, on to which your chuck will fit 
without shake; then fix your screws in any position, 
and the body of your chuck should run true. If 
you have already done this, and yet you find it does 
not hold work true, I would fit a small emery-wheel 
in a drilling spindle, and use that to grind the jaws 
or the chuck true; clamping a ring while truing the 


inside, and a bit of turned iron while truing the 
steps of jaws. You must not, however, expect 
absolute truth.—F. A. M. 

Carriage Varnishing.— Barouche.— Carriage 
painting requires a seven years' apprenticeship. 
Without being so brief in reply as is the question, 
unfortunately, a concise account of the process 
shall be given, so that the tyro shall not go wrong 
and waste his time and money, and quite spoil his 
job at the attempt. An important omission in the 

S iuestion is not having said whatsort of a carriage the 
earner desires to operate upon; another omission is 
not stating how much the carriage is worn that needs 
renovating, so that I am obliged to assume it to be a 
particular carriage, and that it needs to be varnished 
only, not retouched with paint and relief colours in 
part worn bare. Yet. I must not assume that, for 
no carriage that needs varnishing is perfect in its 
paint or colour beneath the varnish; again, if the 
colours had been mentioned, it would have enabled 
me to tell how to mix the repairing colours to match. 
These preliminary remarks should be noted by those 
who ask questions in Work, as, if the questions are 
fully stated, it makes the replies briefer and satis¬ 
factory. Why I ask what sort of a carriage it is, is 
because every description of carriage is constructed 
to take apart, and be put together for the special 
object of painting and varnishing a part properly. 
This is an important technical art in coachmaking, 
various carriages being taken to pieces in different 
manners. Ana this is what you must know, or your 
job will be a sorry botch. As the writer has assumed 
the nom de plume of “ Barouche," perhaps it is a 
barouche he wishes to varnish; if so, it is one of 
the most difficult of open carriages to work upon. 
These carriages are built mostly on perch carriages, 
with Cee and under springs, costing new, from 180 
to 220 guineas. I will assume the carriage to be a 
Stanhope phieton, as that general type of carriage 
will serve best to explain how many others are taken 
apart. Proceed thus: When thoroughly washed, put 
a trestle under the bottom of body, just behind the 
bolting-on of the back-bed or “horn-bar"of top- 
carriage ; this trestle must be about 3 in. higher 
than the bottom of body, so as to raise the body up, 
the springs will come open that much; do the same 
behind with a trestle under the bottom of body, just 
in front of the back crossbar, 3 in. higher than the 
normal height of bottom of boot The fore carriage 
is termed top and bottom carriages, joined by a 
perch-bolt at the wheel-plate, where, one turns on 
the other. They are parted by knocking back a 
bent linch-pin or key, which goes through a slit on 
the point ot the perch-bolt; you will need a steel 
drift-pin to effect this, as the key must be broken 
off close to the slit, mostly to get it out. Then the 
nut must be unscrewed right off; this needs a strong 
wrench, with jaws nearly 2 in. open, as this is mostly 
rusted and set fast, and you have to sit on the grouna 
to work at it; take care it does not slip off the nut 
against vour head, for you must pull towards your 
face, and it may cut an ugly gash that will delay the 
job a little while. I have seen it happen, even 
with experienced men. I may say that I admit 
writing feelingly on the subject, so I adopt a double¬ 
hammer tapping plan—that is, hold a I lb. hammer 
at an angle of the nut, and with a 6 oz. hammer tap 
the diagonal angle; this mostly starts the nut an 

S bth turn: then you may use the wrench to finish 
ing it off. Now, by lifting up the fore part of the 
vehicle body, the perch-bolt comes out of the bottom 
bed only (it is almost a fixture in the top bed); pull 
away the under-carriage with front wheels, and let 
the body down again in its place on the trestle. The 
top carriage has now to be removed ; this is done by 
unscrewing nuts from four bolts through the ends 
of the bed and horn-bar. You must have someone 
to help you here, not so much to get the beds down 
from the bolts, as to keep them from dropping from 
the bolts suddenly, and perhaps breaking the dub 
ends of beds in concussion with the ground; the foot 
sometimes saves the wood striking the ground: 
so much the worse for the foot. The hind part of 
carriage, i.e., the back-bar, springs, hind axle, and 
wheels, are easily removed—four bolts go through 
the body bottom sides and bar; take off the nuts, 
and tap up the bolts quite out of their holes, then 
wheel hack that part away from the body. You will 
find a lot of dry mud on the bottom of body, that the 
washing-off could not reach; get this quite clean. 
You may say, that part is out of sight; hut varnish¬ 
ing is for a double purpose: preservation from decay 
as well as nice appearance; and, though the bottom 
is never varnished, it is japanned to preserve it, and 
made smooth for easy removal of mud in washing. 
Now remove the dash-iron by taking off the four 
nuts, an d the side wings, and top-rail of body, mostly 
fixed with nuts. I must not pause long over little 
difficulties, as of a nut turning round yet not coming 
off; should this occur, hold the end of a bar of iron 
at one edge of the nut, and with a light hammer and 
sharp cold chisel cut the nut in halves. Should the 
bolt turn in the wood instead of the nut unscrewing, 
dnve a piece of saw-blade under the bolt-head; the 
saw-blade to be cut out with a long notch the size of 
the square of the bolt. Get someone to hold against 
the pull of the wrench; if there is any difficulty, 
always cut the nut in halves, it saves time. Brush 
the lining thoroughly, and cover up with brown 
paper, American cloth, etc., tacked down to the 
rail at the edge of the seaming; lace the tacks only 
just to enter enough to hold. The hind seat is 
usually fixed with four or five screws, and they are 
mostly rusted in; consequently have a good taper 
hlunt-edged screwdriver, tap it well into the notch 
the screw, and jerk at the same time as you turn 
with all your might I have heard coachmakers 


say j'ou must not stand to a nicety about rupturing 
blood-vessels in trying to get out screws; sometimes 
the set-fast screws need to have their heads chipped 
away a bit at a time; then the seat lifts up clear of 
the screw, to be unscrewed by a hand-> v icc. When 
all these separate parts are away from the body, you 
will see that these detachments were necessary for 
varnishing, and moreover, useful to point out the 
state of preservation of the woodwork of body and 
carriage, and the reliability of the bolts, springs, 
axles, and ironwork generally. The wheels must be 
taken off the axles by unscrewing caps and nuts; 
these are put away in a marked box. The tyres may 
be worn, and need renewing or contracting to brace 
up the loose joints of felloes and spokes; if so, do 
not attempt these difficult jobs for a tyro, but write 
to a wheeler to send for the wheels; it will not be ex¬ 
pensive, and is sure to be well done. I can name 
plenty of good men in town or country if needed ; 
they will put everything right, even to painting 
correct colours ready for varnishing. The taking 
apart just described is called “unhanging" in the 
trade, from the old-time plan of unhanging a body 
swung on braces. Two men would do it in from t hree 
to four hours, or a coach maker would show you how. 
Now, your varnishing must only be attempted when 
the old surface of varnish is prepared to receive the 
new. Every part must bo flatted oil' with pumice- 
stone powder and water, and a piece of strong 
woollen cloth for rubbing. Begin at the upper 
parts, finish cleaning oft*, and work downwards, 
cleaning as you go with clean sponge; a very 
clean wash-leather is most essential. If the boot 
sides are sun-cracked in the old varnish, you must 
turn the body on the side, on old cushions, and 
pumicc-stonc down with lump pumice-stone, till 
you have worn down the cracked varnish to the 
body colour; it will then appear a dull slate colour. 
This, if black, is first japanned with japan, which is a 
semi-opaque black varnish. Should any small parts 
have been rubbed through to the lead-colour prim¬ 
ing coats, these must be touched with black first, or, 
better still, give it all a coat of dead black, laid on quite 
thin, then fiat-off lightly with pumice-stone powder, 
and when dry, japan it, using a good fiat pointed 
brush and a small tool to get into the corners. Now 
for a wrinkle: you do not want to show the brush- 
marks on thervarnished surface, as if combed after 
painting ; this is avoided by holding the brush very 
slanting, about 35 degrees of angle to the face of the 
work ; if held at 50 degrees the points of the bristles 
rake the japan or varnish, instead of sleeking it at 
the finish off of the stroke. The touching-up of 
relief-lines requires care, with sable or camel-hair 
pencils and colour to match. The rims of wheels, 
edges of springs, and shafts, are the most worn 
parts, and may need body colour as well as “ picking 
out." Allow a day or two for colours to dry before 
varnishing. Do not attempt to varnish in a dusty or 
damp place; it must be a clean, dry place, even if 
warm; it will be better for the lustre of the varnish. 
The wheels are swung on a projecting spindle, so 
that you can get at the back and front faces of the 
wheel—beginning at the nave, and working down 
the spokes to the rim, which is done last, at the tyre 
edge, which, being dirty mostly, however clean it 
may appear, ensures the brush being kept clean till 
the last StVoke. If you decide to give any part two 
coats of varnish, flat-off first to an egg-shell dulness. 
A clever painter? will catch the drying of the first 
coat on the “ tack," and with a delicate handling of 
brush give a second coat in a fow hours after the 
first, instead of waiting two or three days and then 
flatting-off the first coat. When varnished, avoid 
walking about near it, as it raises dust, which makes 
the varnish specky. Avoid the job being near a 
manure heap, which will make the lustre of the 
varnish iridescent or rainbow-hued, ending in 
dulness. After the whole has stood for a few days 
and it feels fairly hard, wash off every part with 
clean cold water, with sponge and leather; you 
cannot wipe off too dry, the oxygen in the water is 
absorbed by the varnish, and makes it almost as 
bard as glass. This is the secret of the lustrous 
enamels now being sold: they contain a supply of 
oxygen. Now a question: Are you sure your 
carriage needs varnishing ? You may say it looks 
so dull; that is no proof of want of varnish. The 
following fact, which I can vouch for, will explain :— 
Mr. Murchison, the celebrated geological explorer, 
sent his travelling carriage to his coachmaker to bo 
varnished, but said it must be ready in three days 
to go abroad; he came punctually with post horses 
for his barouche, and was astonished to find his 
carriage more lustrous than he had ever seen it 
before, even when new, and asked the coach- 
maker what sort of varnish he had put on. “ None 
at all,” was the answer; “I have taken off some." 
“ Explain!" said the great explorer. “Your carriage 
was overloaded with varnish, and it has been 
flatted-o 4 ? with pumice and water, and polished 
with rouen-stone and oil, and the lustre worked up 
with the hand and old worn -ilk handkerchiefs. It 
will stand the hottest sun or keenest frost better 
than new varnish." This will impart to you how 
you may improve the panels of your carriage, for 
they receive little wear compared to wheels, springs, 
and carriage, should the panels appear dull and you 
defer varnishinq. To put a carriage together that 
has been unhung, first, put up the top carriage, 
then the under carriage, well greasing the porch- 
bolt and wheel-plate. To do this, the wheels, front 
and back, may be put on the axles temporarily to 
uphold the springs; remove the trestles, and clean 
and oil the axles one at a time, bolt on dasher wings 
and body-rail, then touch up the nuts with colour 
or japan afterwards. As to where to get materials. 
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the largest and best selected stock of carriage 
materials, rough and finished, istobegotof Messrs. 
WhiLtingham and Wilkins, 13(5, Long Acre, W.C. 
Thev will advise in the selection of prepared colours, 
varnishes (always copal), and brushes and pencils. 
-J. C. K. 

Duplicating on Photo Plate. — Amateur. — 
If small grooved strips of wood are attached to 
the upper and lower part of the framing of the 
camera, immediately in front of the position the 
sensitive plate will occupy, and a piece of blackened 
zinc sufficiently wide to cover half the plate, and 
sliding in this groove from side to side as occasion 
may require, all that is necessary will be provided 
for taking two pictures on one plate. The screen 
being fitted, one exposure is made; close the shutter 
of tire slide, and alter the position of the zinc screen, 
and make the other exposure. This is a very simple, 
workable, and effective contrivance.—E. D. 

Wiping Joints.— A New Reader.— It is usual 
to “tin” the parts to be joined, but the tinning is 
done by wiping the molten metal round the joint, 
which, of course, is previously cleaned and greased 
with tallow or a mixture of resin and tallow. Y ou 
sav you melt down the “ ordinary ” solder in bars. 
What do you call ordinary solder? Perhaps you 
have been using tinman’s solder. If so, this is too 
fine—that is, it will “ run ” too freely, and could not 
be wiped up into the right shape. Your solder for 
wiping joints should be a mixture of lead, two 
parts: tin, one part—pounds, ounces, or anything 
you please in the above proportions.—R. A. 

Oval Boiler Lid.— J. S. (Poplaj').— To make this, 
first ascertain the inside circumference of the boiler. 
A rough estimate can be formed by taking twice 
the length and once the width of the article. 
Having found this, divide it into three or more 
parts, according to the length of the stuff you have 
to cut. the rim out of. Thus, if the boiler requires a 
rim 39 or 40 in. round, three leng r hs off a “ single ” 
plate which is 14 in. long would do very well. Cut 
them 1$ or 1$ in. in depth. The pieces should be 
not quite straight, but slightly curved ; tack them 
together so as to preserve the evenness of the curve, 
and fold over * on the inner side of the curve 
(this is clone on the hatchet stake); flatten it down, 
and turn round ; shape to the boiler and tack it so 
that it fits well, but not too tightly. Next throw off 
an edge—this also on the hatchet, unless you possess 
a “jenny.” This will put the rim out of shape, so 
it must be put right again before proceeding with 
the next process, which is cutting out the top. 
Place the shaped rim on a plate of tin of sufficient 
size and mark round the outside of the edge of the 
rim : cut 3 of an inch larger all round—this will allow 
for hollowing; for this a wooden block will be 
required, and one or two block hammers, and this is 
the process that will give most trouble. Make a 
ring of blows about 3 in. from the edge all round, 
and then work towards the outside, smoothing out 
t he puckers as you go along. Use light blows, then 
go over it again with slightly heavier blows, and 
you will find it working up. When hollowed up 
sufficiently, smooth it off. Place it on a flat place, 
and see if it touches all round ; if not, press it into 
such shape that it will do so. Throw off a wide 
flange on a crease iron or bick iron, if no jenny 
is available; then turn up an edge, and slip rim in, 
and pane down the edge. The making and fixing 
of cover handle I think you will not need to have 
explained.—R. A. 

Mosaic Flooring.— Mosaic.— Form the founda¬ 
tion of hard dry material well rammed, and bring 
it up within 6 in. of the finished surface. Cover 
this with 3 in. thick of broken stones, well rammed 
down, and lay upon the stones 2 in. of cement con¬ 
crete, formed of six parts of crushed bricks and one 
part of cement. This must be finished level, and 
allowed to set hard. Then lay out the centre portion 
of the floor between the borders by means of laths 
3 in. by I in., planed straight, and laid to the exact 
size of the centre portion. The tessera can be had 
cemented together in slabs about 8 in. square; but 
when made m this way they are above 1 in. thick, 
and the surface of the cement concrete must be 3 in. 
below the slabs to allow for cement jointing. They 
can also be had fixed on strong paper, the face being 
next the paper, and in this case are not so thick as 
when formed into slabs; but they are much more 
difficult to lay, on account of not being able to see 
the face of the work. Great care is also needed in 
jointing one to the other, and there is a danger of 
the outside pieces coming olf the paper when they 
have to be fixed by hand. In whichever way you 
get them, they are laid in the same manner as en¬ 
caustic tiles on a bed of cement, and beat down 
level with the laths by means of a hammer and a 
piece of flat board. If you refer to page 428. No. 79, 
Vol. II. of Work, you will find a description and 
sketches of the method of tile laying, which may be 
of service to you. You will receive from -lie firm 
supplying the tessera a plan showing the various 
parts of the floor in colours, which, if they are 
formed into slabs, you will easily understand, and 
if they are fixed on paper, will be marked or 
numbered for your guidance. You must be very 
careful in handling them, if on paper, to see that 
none of the pieces drop out; should any do so, you 
will have to insert them after you have beaten them 
down. The paper will come off while you are 
beating them down. You will also, most likely, 
receive printed instructions for laying them when 
the plan is sent. As you have not laid any before, I 
should advise you to get someone to assist you in 
laying them who has had experience, as they are 
much more difficult to lay than ordinary tiles.—2VI. 


Polishing Paste.— Paste.—(1) Sweet or olive oil 
will be best for moistening the paste. (2) Emery is 
the active ingredient in most preparations for 
polishing metals, though putty-powder (calcined 
oxide of tin) is also a valuable material for that 
purpose. But Paste asks how a cheap paste for 
polishing knives may be made. The following has 
been recommended as inexpensive, and at the same 
time efficacious, and not liable to wear away or 
blunt the knivesBrickdust and scraped yellow 
soap are to be pounded and mixed together. The 
paste is moistened with water, and applied on 
flannel. The blades require to be washed with 
warm water after using the paste.—S. W. 


Choice of Trade. — Terra Cotta. —Without 
knowing what your capabilities are, it is difficult to 
advise you, but assuming that you have to work for 
a living, I should advise you to remain at your 

E resent occupation, and learn all the different 
ranches of the trade. You should also make 
yourself acquainted with the various clays and 
brick-earths, methods of mixing, moulding, and 
burning, as these vary in different districts. As to 
wages, if you get to be expert in all branches you 
might get £2 per week or more, or you might get to 
be a foreman or manager in a large works, at a 
higher rate. If you have any talent for modelling, 
and follow it up, you can obtain better pay. Terra¬ 
cotta and encaustic tile work are also higher 
branches, if you can get into them. To become a 
draughtsman, you should go as an apprentice or 
articled pupil into a drawing office. After serving 
vour time, you might get 25s. or 30s. per week to 
begin with, gradually advancing according to your 
abilities; but you will require influence or have to 
pay a premium to get into an office, and would 
probably receive no salary till out of your time. 
You can learn drawing while at your present em¬ 
ployment by joining a science class, which would 
not cost more than 5s. per term. You should learn 
freehand, model, perspective, machine and building 
construction, plane and solid geometry, and mathe¬ 
matics. If you get to be expert at these, you might 
then get a situation as a draughtsman.—M. 


Silvering Buttons.— E. W. {Leith).—' There iamo 
method I know of to “silver” brass buttons to 
stand exposure for an unlimited length of time to 
all weathers except the Sheffield method of plating, 
or the way in which harness is plated—that is, by 
covering them over entirely with sheet-silver. 
Even these would be bound to wear through with 
continual cleaning ; and besides, silver could hardly 
be applied in the form of sheets to any finished 
buttons except plain ones. Are you not asking for 
an impossibility ? Look at the silver in your pocket, 
and you will see how sixpences and other coins get 
worn down. Now, should not this bit of common 
experience have caused you to Question the possi¬ 
bility of depositing silver in anything like the same 
thickness you here see worn off? Cannot you pro¬ 
cure the buttons in German silver instead of brass? 
then you would always be able to restore;the colour 
by brushing where the plating had worn off.— 
H. S. G. 

Lightl Dog-Cart.— N. lf(Falsgrave).— The mea¬ 
surements of a dog-cart suitable for a pony thirteen 
hands are as followsThe framework of the body 
to be of oak and panelled with baywood or birch. 
The length of body on top rail is 36 in., the length 
of the body at the bottom from the back to the front 
in a straight line is 57 in., the depth of the side is 
20 in. The width of the body at the top is 36 in., 
at the bottom 34 in. The front dash and the splash 
wings can be of birch or white-wood or enamelled 
leather; the splash wings if of wood will be 36 in. 
long, 6 in. wide, and i in. thick. The shafts are of 
lance-wood, and fit at the outside of the body. The 
length of the shaft from the tip to the draw-bar is 
63i in.; the rest of the shaft extends to the end of 
the body. The seats are 36 in. long by 13 in. wide, 
the front seat having a back-rest upholstered both 
sides. The springs are 46 in. from centre to centre 
of eyes, with five laps or plates in each spring. 1$ 
in. wide, and i in. thick each lap. Either the 
Collinge or mail axles can be used. The wheels 
will be 4 ft high when finished. The nave 8 in. 
long by 6 in. wide. Spokes, width 1$ in* by 14 in. 
thickness. Felloes, thickness 1J in. The width of 
the tire 13 in. by 4 in. thick. The lamps, as is now 
fashionable, should be placed at each side of the body 
near the wheel. The body should be painted black 
without any finishing or striping, with just simply a 
monogram in gold or colour in the centre panel at the 
back and the two sides, or a crest if entitled to one; 
the wheels, springs, and shafts to be painted ver¬ 
milion picked out with a quarter-line of black. I 
do not understand your first query. Is it a lorry for 
a pony you mean ? If you could send a rough sketch 
of what you want it would greatly oblige.—W. P. 

Clock Parts, Etc.— H. R. P. (Lambeth).— Pack 
your clock, and take it to Grimshaw & Co., 35, 
G os well Road, Clerkenwell, and tell them to make 
your face and fit hands; give them instructions as 
to shape, size, style, etc. They would also get a 
case made for you as you want: .or for case you 
might try J. J. Stockall, 6 and 8, Clerkenwell 
Road: he may be able to get a case made for you. 
—A. B. C. 

Sizes of Bassinette.— H. W. (Manchester).— 
Your query for sizes of wooden bassinette, coach 
style, to seat two children, is one to which I am 
unable to reply. I am frequently drawing bassi¬ 
nettes (on paper) for manufacturers, but as I do 
not draw them to scale, I never trouble to measure 
them. There is no reason why you should not 
discard stock dimensions, and use your own 


judgment as to those most suitable for your 
purpose.—J. S. ^ 

Polishing.— J. W. (Birkenhead).— Undoubtedly, 
polishing is better for such a piece of work as your 
small cabinet than varnishing. This has been 
repeatedly stated in “ Shop.” If you have already 
stuck down the frets on the panels, you will only 
make a mess of the job if you try to stain, varnish, 
or polish the sunk ground, either with glaze or any¬ 
thing else. It will be necessary to leave this part 
of the work in the white. If you wish to do so, you 
may oil it, but it is questionable whether you will 
improve the appearance by doing so. The plain 
portions can be polished after staining black or any 
other colour. Stain first, then size, ana finally polish 
in the usual way, using black polish if the job has 
been stained black. Dull down, if required, with 
emery powder. Black polish can be made by adding 
a little gas black to ordinary polish. If you want 
your little cabinet well finished, it may interest you 
to know that Mr. F. Warrington, 47, 49, and 51, 
Heath Street, Myrtle Street, Liverpool, makes a 
speciality of finishing work for amateurs. He is a 

S olisher of wide experience, and his charge for 
oing the cabinet will only be trifling.—D. D. 

Upholstery.— T. G. (Neston).— The job you pro¬ 
pose is a very ambitious one for a novice. You 
would require to know vastly more than the mere 
construction of the roll and its stitches before you 
could have the slightest chance of success. You 
could hardly have selected a more difficult job in 
ordinary upholstery. The small chairs you might 
possibly manage to do—after a fashion—but not the 
couch and easies.—D. D. 


Chess Board and Scraps.— R. W. M. (Kildare). 
—To make a chess board, get a sound dry piece of 
mahogany. Clamp the ends so as to form a square 
of the desired size, and you may consider the base 
ready. Get some veneers of the colours you intend 
to form the squares of. Cut them into the requisite 
number of square pieces. Glue them down in proper 
order on a piece of paper. Outside them lay a piece 
of stringing, either plain or mosaic, and beyond 
them borders of a suitable width of mahogany. 
Lay on one side till dry, then go over the unpapered 
side of the veneers and the top of the base with a 
toothed plane. Glue and lay down the veneer. 
When the glue has set, clean off the paper, smooth 
down, work mouldings (if any) on the edges of the 
board, and finally finish off by French polishing. 
For the complete process of laying veneers, read 
the exhaustive series of articles on the subject in 
Vol. I. of Work. I am afraid that you will have 
some difficulty in removing your scraps from the 
screen, as they have been varnished, without in¬ 
juring them. A good deal, however, will depend on 
the material to which they have been stuck. If it 
is calico or any similar substance which will allow 
moisture to act on the backs of the pictures, the 
removal will be easier than if it is finished with a 
waterproofed facing. With a porous backing, all 
you have to do is to apply warm water till the glue 
is sufficiently soft to allow of the pictures being 
removed. In the other case, give it up as a bad 
job.—D. A. 

Polishing.— G. W. (Plumstcad). —To finish a wide 
surface with glaze, free from dull streaks and from 
ridges, the glaze should be used as a polish; see 
that the surface is free from oil, the rubber soft and 
free from lint. Apply the glaze as evenly as possible, 
going over the surface several times, until the rub¬ 
ber is nearly dry; then with the smallest quantity 
of oil and a little spirits go over the glaze, very 
lightly at first, varying the direction of the rubber 
to avoid ridge9. A dull, even surface may be ob¬ 
tained by adding one-third to one-half of sandarach 
to the solution of benzoin, and using the rubber 
damp only—not saturated.—F. P. 

Milling Machine. — Despair. — The milling 
machine bears about the same relationship to the 
file that the circular saw mill bears to the hand 
saw. There are, of course, some kinds of work to 
which files must be applied and milling cutters 
cannot be used instead. Milling cutters may be 
worked at su ch a h igh rate of sp eed ,an d th e feed of the 
work into cut can be so rapid, that any work a milling 
machine can tackle maybe done on this machine 
quicker than on any other. As to the quality of the 
work, its evenness, straightness, and smoothness 
are the nearest approach to perfection of that of any 
machine tool, ana if keen-edged cuttere are em¬ 
ployed, there is no way of improving this, short of 
grinding and polishing. Milling by circular cutters 
is not treated upon exclusively in any book, but a 
dozen pages are given on this subject in “ The Metal 
Turner’s Handy Book,” price 2s., published by 
Lockwood & Son, and the information there 
given would enable you to form an idea of the 
capacity of this method of shaping metals. For the 
purposes you name, a valve milling machine would 
be the kind best suited, having two or four spindles 
and using end or butt cutters. There is no better 
machine than this to do such work; it is specially 
designed for milling the square and hexagon parts 
of brass cocks and similar fittings. The spindles are 
adjusted independently by hand wheels, so that the 
cutters can be brought together or separated to any 
distance within the limits of the machine. Alter 
adjusting the cutters and milling two opposite sides, 
the w'ork is rotated through an angle of 90 tor a 
square, 60° for a hexagon, or 45° for an octagon, and 
again traversed between the spindles, by which 
process two other opposite flats are milled true and 
to precisely the same gauge. This second process 
would complete a square, but a third traverse is 
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necessary for a hexagon, and a fourth for 
octagon.—D. H. 

Gilding on Glass.— Young Sign Writer.— The 
process is too long to describe in this column; it 
reauiresone or two articles to treat upon it prac¬ 
tically, and give full working details. Perhaps the 
Editor will soon see his way clear to give these 
chapters. I am not at all surprised that you should 
know nothing whatever on this subject, as there 
are many good writers who never attempt it, ana 
look upon it as the work of a specialist, such as the 
glass embosser. It is not very difficult, however, 
Ind, had I the space, I could give such clear direc¬ 
tions that any sign writer could execute the work 
with ease and credit. You ask about the size used 
for fixing the leaf to the glass: you are mistaken in 
surmising that this is the ordinary gold size, for it 
is not. and no decent work could be done with it. 
The size is made by the writer as follows :—Fur- 
chase some fine isinglass, or Nelson s No. 1 gelatine, 
and take as much of this as can be placed on a 
shilling without piling it too high ; place this m a 
tea cup half full of boiling water, and stir well 
till thoroughly dissolved. Before the size has had 
time to cool, fill up the cup with pure spirits of 
wine, and incorporate well together. The size is 
then strained through a piece of fine linen, or. better 
still, silk handkerchief, and is then ready for use. 
The gold leaf used is the ordinary kind. The let¬ 
tering is first set out on paper, being of course re¬ 
versed: this is pasted on the outside of the glass. 
The glass is thoroughly cleaned inside and polished 
with talc. The letters are then formed with the size, 
using a good camel-hair pencil, and the gold leaf is 
lifted from the cushion with a “ tip ” and dabbed 
with cotton wool. When dry, the gold assumes a 
burnished appearance; and if now it is rubbed 
with a piece of cotton wool, the brilliancy will be 
increased. The gilding is now repeated, the same 
process being followed; and, when dry, the loose 
gold round the edges is removed with cotton wool. 
-H. L. B. 

Air Gun Walking Stick,— G. E. B. and W. 

Longden.— There is a lock to the gun in the fore 
half of the barrel, between the trigger and the 
middle screw joint. The air-chamber is in the 
rear half of the walking stick, of thin iron; 
the barrel, half screwed in front of it, though only 
bored for a £ in. bullet and charge, is necessarily of 
stout iron to continue the outward semblance of a 
walking stick. It is in this thickness of iron between 
the bore and the outside that a slotted recess is cut 
in which the trigger-spring works-out of sight, as 
it is cased in by a thin covering of iron flush with 
the rest of the stick: an outer skin, as it were, just 
at this part only. This spring acts upon a plunger 
just at the back of the charge chamber. When the 
trigger is pressed, this plunger—about £ in. diameter 
or less—strikes a piston in the centre of barrel air- 
chamber just past the joint of the two barrels. 
This lets out a jet of air, which passes the plunger 
and drives out the charge from fore barrel The 
valves are packed with soft leather, and the piston 
is ikept up to its place by a coil-spring till driven 
back oy the plunder striking it in the centre. The 
lock in its recess is somewhat like the ordinary lock 
and spring of a gun, but small. The air does not 
get to the lock, as it is outside the chamber or 
charge bore. The outlet for the charges of air that 
escape is the same, but pressure is less forcible 
towards the last charge $f five or six charges or air 
impulsions.—J. C. K. 

Indiarubber Felloes. — J. H. ( Winchcombe ). 
Mr. Aves, Barbican, E.C., rubber felloe manu¬ 
facturer, is the inventor, to whom apply.—J. C. K. 

Enamel Cloth.— E. L. {Woolwich).— For enamel 
cloth used for infantry men’s valises, try Whitting- 
ham & Wilkins, 135, Long Acre, W.C.—J. C. K. 


Prize Bookcase.— W. H. B. (Birmingham).— If 
you will kindly let me know what you cannot 
understand, I shall be pleased to put you right.— 
E. D. 

Sign Writing—Spacing Letters.— Improver. 
—The whole of the information you require is to be 
found in the articles on “Sign Writing and Let¬ 
tering,” which appeared in vol. I. of Work, part 
in one chapter and partly in others. Get Part 4 or 
No. 17, and you will find pretty clear instructions 
therein for giving a symmetrical appearance to 
words. It must be remembered that all letters 
should not be the same distance apart; for instance, 
the space between such letters as K, O, P, Q, V, W. 
and Y, and the letters on either side of them should 
be less than for ordinary letters; and the same rule 
applies to “serif ” letters; they must be kept closer 
together (see example, page 259, Vol. I., in above 
number of Work). I have also given directions for 
spacing large letters on high walls in one of the 
chapters, but am unable to trace the exact chapter 
juBt now. Briefly, no fixed rule can be followed, 
as no two situations would be alike, and the letters 
must, of course, be formed as to size and spacing to 
suit the circumstances of the case. An experienced 
writer finds no trouble in doing this, but a novice 
will find it easier to first measure his space on the 
wall and then arrange his matter on a blank wall 
near the ground. When the size and spacing of his 
letters are satisfactory, he can take full measure¬ 
ments, jot them down in his pocket book, and then, 
by the aid of these and a measuring rod or straight¬ 
edge, proceed to set out his work on the gable end 
of the nouse or any other high situation. All this is 
really not difficult, and you should watch a good 
sign writer at work. There is not much scope 
in your town, I know, for very high-class work— 


the narrow streets will not allow it—but you, no 
doubt are frequently in Birmingham, and here you 
can often see writers engaged, sky high, on gigantic 
letters. In London, “sky signs'* are injuring this 
class of work.—H. L. B. 

Volume of Work.-Old Norwich.-15 per 
cent, duty will be chargeable upon volumes which 
you may send to Canada. 

Cost of Dynamo. — Electric. — You have 
neglected to give the voltage of the dynamo, hence 
I cannot give you a definite reply. A dynamo to 
give 10 amperes of current may have a voltage ot 
10, 20, 50,100, 500, or more volts, and its cost rises 
with the voltage from £10 to £100, or more. The 
horse-power will also rise with the voltage from 
l h.p. for a dynamo to give a current of 10 amperes 
at 10 volts pressure, up to 7 h.p. for a machine giving 
10 amperes at 500 volts pressure.—G. E. B. 

Shocking Machine.-F. V. (London). — Have 
two sliding bars for handles. The left-hand handle 
should be fitted with a lever moving a switch to 
throw the battery in or out of action. A notch is 
made in the upper part of the bar, and in this notch 
fits the short end of a lever to prevent the bar from 
being pulled out until a penny, falling into a small 
scoop at the longer end of the lever, tilts it up free 
from the notch. The other sliding bar is to be con¬ 
nected to the sliding regulator of the coil, and must 
also have a transverse piece of brass fitted to it to 
sweep the penny into the till as the bar is drawn 
out. Attach a cord or piece of catgut to the sliding 
regulator and pass this cord over a pulley on the 
spindle of the dial hand. Cords attached to weights 
should draw the handles back when they are re¬ 
leased. By pulling out the left-hand handle the 
battery is thrown into action. By drawing out the 
right-hand handle the strength of the shock is regu¬ 
lated, and this is shown on the dial. When the 
handles are released, they are drawn into the box, 
and the locking lever falls into its place again and 
locks the switch.—G. E. B. 

Staining.— Clydeside.— You will find in No. 95, 
Vol. II., a paper on “ Imitation of Woods by Plain 
Staining,” etc. A direct reference is made to maple 
staining, and I can only add that yellow pine, if 
simply varnished with copal, two or three coats, or 
twice sized and once varnished, if expense is an 
object, will be as near the tone of maple as you will 
get it without painting and graining. Now go care¬ 
fully through the paper, and then ask yourself—Is it 
fair to want more from us? If you desire to orna¬ 
ment the cot, put some of the same ingenuity and 
perseverance at work in reference to papers on 
Ti Imitation Inlaying” that you have already dis¬ 
played in making the cot itself.— Decorator. 

Pitch Pine.— Saw Mill.—You question the cor¬ 
rectness of sentence commencing “ Real pitch 
pine,*’ to “from the Baltic,” in page 694, Vol. II. I 
have to answer that (1) the articles being treated 
from a grainer’s point of view, “ Real pitch pine 
wa3 a term used to express, in a general sense, those 
figured varieties of pine wood belonging to the 
natural order Conifei'ce , commonly known to the 
grainer as “pitch pine.” The illustration accqm- 
panying the paper was used for explaining technical 
processes, and shows a simple grain of the wood 
alluded to. (2) I am aware that much pine wood 
comes from the States, as instance the celebrated 
pitch pine of Savannah; but it does not come from 
the States only, as your note implies, for in 1876, I 
find, nearly 300,000 tons of white pine and 40,000 tons 
of red pine were exported from the Dominion of 
Canada. (3) Beyond this, the genus Pinus is not only 
indigenous to the countries of the Baltic, but even 
to Northern Britain; and, finally,I beg to state that 
the writer has a very intimate connection with a 
seaport, very remote from Liverpool, to which pitch 
pine is imported from the Baltic, and where it is 
largely used as stated in the article.— Decorator. 

Paint Queries.— W.3. (Inverness-shire).— For full 
particulars of plain painting and the nature and 
uses of aU painters’ pigments and fluids, see series 
of papers thereon in work, Vol. I. Get it at once 
before the price goes up to a guinea, which is its true 
value to most people! For external— t.e., preserva¬ 
tive-painting little or no turpentine is necessary. 
The province of the latter oil is to thin the linseed or 
get <T dead” surfaces of work. Quantity of driers 
depends partly on the pigment used, some having a 
natural drying power, and others quite the opposite. 
For most pigments and lead paints, one of driers to 
ten of pigment in winter, and one to sixteen in 
summer, would suffice. This, again, is qualified by 
(1) the strength and quality of the driers, and (2) the 
purity of the oil Boiled linseed oil is usually sub¬ 
stituted for the ordinary raw oil for external paint¬ 
ing, and particularly for ironwork. Being boiled 
upon oxides of lead, etc., it takes up their drying 
nature, and is therefrom often termed “drying oil. 
The process makes it thicker and darker, and hence 
it is only suitable for dark-coloured paints. The 
drying power makes it also more susceptible 
to blistering on most kinds of woodwork, and 
many painters don’t use it at all nowadays. Red 
lead, being oxide of lead , is a natural drier, and 
this, added to its natural weight, causes it to settle 
and harden when lying by. Remedy—Mix only as 
much as you want for use each day, and so keep it 
well stirred. You will gather that the oxide of lead 
communicates its powers of oxidisation to the oil it 
is mixed in, and thus not only dries it when inordi¬ 
nary use, but continues such action upon it when 
standing, and makes the paint “ fat,” in professional 
parlance.—F. P. 

Emigration and Employment.— Abstainer.— 
It seems from your letter that you are an able-bodied 


man, ready and willing to turn your hand to any¬ 
thing, and that you have saved a little money. 
Further, to judge from the locality in which you 
live at present, you are accustomed to agricultural 
work, and can do a little in chair-jpaking. I ho 
best thing you can do is to write to John 1 ulker, 
Esq.. Emigrants’ Information Office, 31, Broadway, 
London, S.W. State your age, say you wish to emi¬ 
grate to South Africa, and ask him to send you such 
papers as may tell you what to do in order to obtain 
assistance in getting there, lie will send you the 
necessary forms of application, etc. You might cer¬ 
tainly be able to work your passage out, but I am 
not acquainted with any shippers, so with regard 
to this I can give you no particular information as 
to the best means of getting a ship. As, however, 
you are not a sailor, you would be unaccustomed to 
the work on board ship, and. I daresay, would find 
difficulty in getting on any ship’s books. You would 
find it better in every way to go out as an emigrant 
assisted by Government. 

How to Make a Telephone. -II. P. (Oxford).— 
An article on the above subject appeared in No. 28 
of Work. _ _ . .. 

Machine Rollers. — Bremxer. — I fear the 
advice you ask for in your letter will not be 
of much service, as I can scarcely understand 
what your difficulty is. The “hopping” of roller j 
over the type suggests to me that the runners <>? 
your machine are too low, or perhaps worn rough; 
then the “ lifts” would not support the rollers at all, 
and their full weight would press on the “forme. 
Try nailing on strips of thick wrapper or cardboard 
with tinned tacks, the length of the runners from 
the slab to the “pitch.” If one thickness is not 
sufficient, add others till the rollers “flick ’ over 
the “forme” merely. After washing your rollers 
after the job is off with petroleum, or turpentine, or 
terebine, do you sponge them over just before using 
them again with a sponge and clean cold water ( 
This restores the “bite. The sponge should be 
merely well damped, not wet. If you find the 
“suction” is not renewed by this means, your 
rollers want re-covering wtth new composition, 
which should not be used too “green -j.e., too 
new. Be careful to see that your roller ‘ lifts are 
exactly of the diameter of the roller-mould, or they 
will be sure to jump on the “forme.” I strongly 
recommend the “ Durable ” roller composition as 
being more economical and lasting longer, and 
also having more bite or suction on the ink-slab 
and formes. If you have a “ blank ” page, or a title, 
or other light page, or part of a page in the forme, 
nail on the runner nearest to it, exactly opposite it. 
an extra strip, or even two, to lift the ends of the 
rollers higher still over that part. A little experi¬ 
menting in this direction will give you a new sense 
of power over your ink supply, and enable you to 
avoid a light page being over-inked, # and a heavy 
page thereby being robbed of its full inking. Wri te 
again if I have misunderstood your queries, and 
send to the Durable Printers’ Roller Co., Limited, ;n , 
Shoe Lane, for price list and information.—J. W. 11. 

Bookshelf Leather.—C. A. F. (Holland Parle). 
—This is obtainable of Messrs. E. J. Willson & Son, 
21, St. Bride Street, London, K.C. 

Cast Brass Cooking Utensils.—If anyone can 
supply you with the articles mentioned in your 
query, it would be Messrs. Bcnliam & Froudc, 
Chandos Street, London, W.C.—R. A. 

Spark from Induction Coil.—R. E. L. (Ching- 
ford).— From a coil having a core 9 in. in length by 
3 in. in diameter, wound with 4 lbs. of No. 35 silk- 
covered copper wire as a secondary coil, and having 
a condenser of 150 sheets, you should get at least a 
2 in. spark, if the coil has been properly constructed. 
I see, however, that you have started with an initial 
fault in employing No. 16 double cotton-covered 
wire as the primary. The insulation should be silk- 
covered, soaked in melted paraffin. Shellac varnish 
is not the best insulator. You fail to get more than 
a in. spark because the coil is badly insulated. 


and therefore you increase the trouble by employing 
more cells, since the higher tension current then 
pierces the defective insulation, and the extra cur¬ 
rent is absorbed in the coil instead of traversing the 
secondary, and appearing at the points in the form 
of sparks. If you go on increasing the cells, you 
will entirely ruin the insulation of the wires, and 
also the condenser, by internal sparking. Ill© 
efficiency of the condenser is shown by decreased 
spark at the break, and increased spark at the 
terminal points.—G. E. B. 

Induction Coil.— R. McC. (Glasgow).- A 7.in. 
core should not be 1 in. in diameter. Half of this is 
quite enough for such a small coil. 1 he paper tuba 
should be only A instead of I in. in thickness, and 
should fit close to the core. The primary should be 
No. 18 or 20 silk-covered, not No. 1G double cotton- 
covered wire. You cannot get this large size close 
enough to the core to properly magnetise the iron. 
If the coil is for sparks, you will find better results 
from No. 36 than from No. 34 as a secondary. Soak 
all the wire in melted paraffin wax before winding 
it on the coil. See that the hammer of the break is 
not too heavy or the spring too strong to allow free 
working of the break.— G. E. B. 

Electric Bell.— A. G. F. (High Wycombe).— If 
you get No. 18 of Work— and you can get the num¬ 
ber direct from the office for Hd.—you will find 
therein a full illustrated description of the “ parts of 
an electric bell which cause the bell to ring,” and 
“proper” instructions showing the way to make 
them. In a series of articles on “ Burglar Alarums,” 
running through the first volume of Work, the 
making and fixing of electric bells are described. 
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The articles appeared in Nos. 12, 18, 20, 27, 31, and 33 

of Wohk.—G. K. Ik 

Whitening Silver-Soldered Joints. — C. C. 

(Hirminyham).— I suppose you have hard-soldered 
the joints, and in doing this have brought the copper 
of the silver alloy to the surface. This causes the 
smoky brown stain of which you complain. You 
have failed in boiling out the stain in dilute vitriol, 
because you are using the pickle too strong, and do 
not warm your work enough before putting it in the 
pickle. Use one part oil of vitriol to forty parts of 
water, and heat the work to a dull red after sol¬ 
dering. If the joint is soft-soldered, or the silver is 
poor, you must electro-plate the article to whiten it 
after soldering.—G. E. B. 

Fan Mounting. — A. H. W. ( London , IF.).— 
Mdme. Ida, 7. Prince's Street, Regent Street, 
London, W. (entrance in Castle Street), intends 
taking up fan mounting. She has only lately com¬ 
menced business on her own account, so the fan 
mounting may not be started yet. A. H. W. could 
impure there. Also of Airs. Haitland, Amberly Art 
Studio. Crouch Hill, N.—C. 

Small Tin Boxes.— Paste.— You can obtain 
small tin boxes such as you inquire for, suitable for 
paste, blacking, etc., from either of the following:— 
A. Truclove, It. Carver Street, Sheffield; or G. 
Stradling, 21. Florida Street, Bethnal Green, Lon¬ 
don. E.C. They are very cheap, and the makers 
will quote you a price according to the quantity that 
you require.—R. A. 

Claws or Feet for Fountain. — J. R. P. 

(Uttoxctcr ).—You will get these through any local 
lurnishing ironmonger; if not, try and make some 
yourself—first modelling them in clay: then take a 
cast in plaster of Paris, and from this make castings 
of melted compo. pipe. As they are for ornament 
only, they can afterwards be soft-soldered to the 
legs of the stand, as shown in the design.—C. M. W. 

Electro-Motive Force of Batteries.—R. E. L. 

(Chinaford).— The e.m.f. of zinc and carbon im¬ 
mersed in the ordinary bichromate of potash 
solution employed in charging battery cells is about 
2 volts at the instant of closing the circuit. All 
sizes of plates have the same e.m.f. The internal 
resistance of a single cell having plates 7 in. by 4 in., 
and placed 4 in. apart, would be about 03 ohm. 
Therefore, the current at the terminals of a battery 
of three such cells would be at the moment of closing 

11*3 circuit f"^" q3=^ Q9 ~ ^ 6 amperes. Through a 

resistance of 1 ohm, the current would be 5*5 amperes 
only at the moment of closing the circuit. The 
e.m.f. falls, the internal resistance rises, and the 
current falls as soon as current begins to pass. As 
the e.m.f. of the three elements under favourable 
conditions in a solution of 1 sulphuric acid to 12 of 
water is only *57 volt, we must employ plates of suf¬ 
ficient size, and put them near enough together to 
pull down the internal resistance to *5 ohm, if we 
wish to get a current of 1 ampere from the battery. 
-G. E. B. 

Drain Work.— W. B. & Co. (Hammersmith).— 
You will probably find a suitable book in the fol- 
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Engineering,” by Baldwin Latham, 24s., published 
by B. T. Batsford, 52, High Holborn; 44 The Sanitary 
Drainage of Houses and Towns,” G. E. Waring, 
price 10s. 6 d.; “House Sanitation,”by G.W. Stanger, 
>rice Is.; “House Drainage and Sanitary Plumbing,” 
>y VV. Paul Gerhard, price 2s.; “How to Drain a 
House,” by G. E. Waring, price 6 s., published by 
Spun, 125, Strand. As you live in London, you could 
see them, and decide which is most suitable for your 
requirement* before purchasing.—M. 

Electric Incandescent Lamps.—J. M. (Hali¬ 
fax).—K\cc trie incandescent lamps of 10 candle- 
power, or of any candle-power, have no chimney of 
any kind, nor any wick, fiat, round, or otherwise, as 
in paraffin lamps. They are simply little globes of 
glass, made quite air-tight, with a thread or wire of 
carbon sealed in each globe. When the electric 
current goes through this wire it gets ; white hot, like 
iron at a welding heat, and this gives out the light. 
The wire does not burn away. You must have a 
battery or a machine, as well ns a lamp. Read my 
articles on “Model Electric Lights ” in Yol. II. of 
Work.— G. E. B. 

Accumulator.— E. G. (Erdington).—! do not 
know a 6 c.p. lamp. The Edison-Swan lamps are 
made of 5 and 8 c.p., but nothing between. The 
8 -volt 5 c.p. lamps take about 3 amperes of current, 
and the 16-volt 8 c.p. lamps take about 2’7 amperes 
of current to light them. They would thus need an 
accumulator having a capacity of from fifteen to 
eighteen ampere hours to light the lamps up from five 
to six hours. You would find a four-celled V type 
K. P.S. accumulator enough for the 5 c.p. lamp, and an 
eight-celled V type K.P.S. accumulator suitable to 
the 8 c.p. lamp. There are three plates in each 
cell, and four or eight cells respectively in each box. 
'rite external dimensions of the boxes are given at 
6 and 7 in the tabic on page 791, Vol. II. of Work, 
but the number of plates differ. Instructions are 
also given there for making and charging accumu¬ 
lators.—G. E. B. 

Measuring Glass.— J. J. F. (Shaftesbury).— The 
following apparatus are required to estimate the 
hardness of water by Dr. Clark's method :—Mohr's 
burette with pinchoock, 25 c.c., in 230 divisions, 
2s. 6 d.; stand for ditto. Is. 9d.; 70 c.c. pipette, to 
measure out the water, lid.; 1,000 c.c. flask, with 
mark on neck, Is. Gd.; and a stoppered bottle to 


hold 7 or 8 ozs., 4d. For alcohol, get $ pint methy¬ 
lated spirits (3d.), and dilute it by putting 350 c.c. 
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lias noc these things, he will get them for you. and 
you might ask him to show you how to use them. 
I here is no need to convert the quantities given 
into English measures, as the apparatus are sold as 
above. 1,000 c.c. flasks often have “ 1 litre ” ground 
on them; 1 litre is 1,000 c.c. Get “ Wanklyn’s Water 
Analysis,” published by Trubner & Co., Ludgate 
Hill, for 5s.: it is written so plainly that you will 
understand it.—F. B. C. 

Ship Model. — R. rj. (Rawtenstall). — You had 
better get someone in the neighbourhood to furnish 
you with the design you require of a ship stationed, 
as you say, at Leith. 

Fire Smoking.— H.S.(il/iZns5ridpc).—If you refer 
back to the answer to F. W. B., on page 46, No. 55, 
Vol. II., you will there see some of the difficulties 
in dealing with smoky chimneys pointed out. In 
that instance there was some douot as to why the 
smoking occurred, but in your case it is pretty plain. 
For example, in the first place, it leaves off smoking 
when you open the sash, which clearly shows that 
the fire is not sufficiently supplied with fresh air: 
the remedy for this you will find explained in the 
answer spoken of above. If this was the only 
defect, the matter would be simple enough; but 
when you say it also smokes when the fire in this 
particular room is not alight, and other fires (or fire) 
are, the matter at once becomes complicated. This 
may arise from a variety of causes, a few of which 
are:—Firstly, if the “ withs ” or partitions between 
the flues have been improperly built, and holes or 
cracks left in them, the smoke from the flue in use 
may penetrate the one complained of, and from 
that enter the room in which the fire is not burning. 
This in particular might be noticed if the doors 
communicating between the two rooms are left 
open so that the fire could draw air down the 
unused flue, and with it smoke. This very often 
occurs, although there are passages and staircase 
between them, providing there is no fresh air inlet 
along the route. Secondly, if the two fireplaces 



will sometimes be drawn or driven down, especially 
if there is not a good up-draught, and by your 
showing there is certainly not. Now for the remedy. 
If from my suggestions you fancy the first or second 
is the cause, it is a very difficult and expensive 
matter, especially the latter, and a simple way to 
obviate it is to see that the register of your stove 
fits close, and close it when you do not require a 
fire. If you have no register, fit a piece of zinc or 
other material in the opening. The great objection 
to this plan is that it robs you of the ventilation you 
get from your chimney, but that can be got over in 
a variety of ways. If you think the third suggestion 
is the cause, put a lengthening piece to the chimney 
pot, or, better still, a cowl. I think, from what you 
say, that by putting: a cowl on the top of your flue, 
and supplying it with fresh air at the bottom, you 
will get over the difficulty. I can give you no idea 
as to the cost; but if you show this to any good 
tradesman, he will at once tell you about what it 
would be. The cost of these little jobs vary so 
much with circumstances.—E. D. 

Harmonium Reeds.— A. P. (Renfrew).— Har- 
monium and organ reeds are similar in construc- 
| tion ; they consist of a plate of metal (zinc) with a 
slot in the middle, over which a tongue of brass or 
steel is riveted in such a manner that it can vibrate 
easily with a pressure of air applied to it. In har¬ 
moniums the wind is forced through the reeds, ar.d 
in American organs it is sucked through. The dif¬ 
ference in pitch is obtained by varying length and 
thickness. No one would make either organ or 
harmonium reeds themselves when they can be 
bought at such very low prices as at present. It would 
be a needless waste of time and trouble, and very 
questionable if the results would be equal to those 
bought ready made. The voicing and timing of 
course are different, and might well be attempted 
and accomplished by an amateur.—R. A. 
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